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I.   Analysis  of  the   Chroma te  of  Iron  from   the  Ourallan 
Mountains  in  Siberia.     Bij  A.  Lacgikr*. 

JVL.  PoNTiER,  in  a  tour  made  through  the  department  of 
Var,  in  the  year  7,  found,  near  La  Bastide  de  la  Cassade,  a 
mineral,  which  he  sent  to  the  Council  of  Mines  under  the 
name  of  blende,  and  which  M.  Tassaert  first  discovered 
to  be  a  combination  of  chromic  acid  and  oxide  of  iron. 

His  opinion  was  afterwards  confirmed  by  M.  Vauquelin 
in  the  tenth  volume  of  the  Journal  de  Minei ;  where  he  at 
the  same  time  announced  the  proportions  of  chrome  and 
iron,  together  with  the  presence  of  alumine  and  silica. 

M.  Meder  has  since  found  in  Siberia,  in  the  Ouralian 
mountains,  on  the  banks  of  the  Wiasga,  a  substance  very 
similar  to  the  mineral  of  Var.  A  specimen  of  this  having 
been  given  to  me  by  M.  Steinacher,  member  of  the 
corporation  of  apothecaries  of  Paris,  who  had  received  it 
from  count  Mussin  Paschkin,  counsellor  of  the  mines  of 
Russia,  I  conceived  it  might  be  useful  to  examine  it,  and 
compare  the  results  of  my  examination  wiih  the  analysis  of 
the  mineral  of  Var  published  by  M.  Vauquelin,  fully  per- 
suaded that  my  labours  would  be  rewarded  with  some  ad- 
vantage. 

Piiyslcal  Properties. 

Although  the  mineral  of  Siberia  be  very  similar  in  ap- 
pearance to  that  of  Var,  an  atttentive  examination  ,  of  it 
would  lead  us  to  suspect,  that  in  the  first  of  these  the 
metal  is  purer  and  more  abundant   than  in  the  second ;  its 

*  From  Annnles  dc  Museum  d'H'r.toire  Xattirelle,  No.  35. 
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fracture  is  lamellar,  and  not  granulated ;  iis  metallic  bril- 
liancy is  more  vivid,  and  it  evidentlv  contain^  a  smaller 
adn)ixture  of  carlhy  matters.  The  specimen  in  my  pos- 
sesiion  shows  spots  of  urctn  on  some  parts  of  its  surface, 
which  are  discovered  to  be  oxide  ■■){  chrome.  The  spe- 
cific gravity  of  the  two  also  serves  to  sujiport  my  conjecture 
regarding  them.  That  of  my  specimen  is  4-0379,  while 
the  speciHc  gravity  of  the  mineral  of  Var  is  only  4-0326. 
This  difference  \\\  weight  neccssarilv  makes  a  difference  in 
the  proportions  of  the  metallic  part  of  the  two  chromalcs; 
and,  as  wc  shall  presently  see,  the  analysis  agrees  com- 
pletely with  this  physical  property. 

Chcnncnl  Examination. 

.  1.  When  strongly  calcined  it  loses  about  l-lOOth  part  of 
its  weight,  and  acquires  a  reddish  brown  colour.  Having 
placed  100  parts  of  this  mineral  reduced  to  an  impalpable 
powder,  together  v:tb  300  parts  of  pure  potash,  in  a  cruci- 
ble ofplatina,  I  exposed  the  whole  to  a  strong  heat.  The 
mass,  when  removed  from  the  fire,  and  nearlv  cooled,  was 
in  part  of  a  green  and  in  part  of  an  orange  colour.  The 
water  which  I  added  to  it  assumed  a  rich  citron  yellow, 
exactly  similar  to  the  colour  of  chromate  of  potash.  When 
the  mass  no  lonorer  sfavc  a  tin^e  to  distilled  water,  I  dioested 
it  in  very  weak  muriatic  acid,  with  the  intention  of  sepa- 
rating what  part  of  the  oxide  of  iron  had  been  set  free  by 
the  action  of  the  potash,  without  touching,  in  any  decree, 
the  chromate  of  iron,  which  was  still  undecomposed.  I 
now  washed  the  remaining  substance  again,  till  the  water 
came  off  insij/ld,  and  a  second  time  melted  it  with  a  portion 
of  pure  potash. 

In  this  \\:w  1  heated  the  mineral  six  different  times,  al- 
ternately with  potash  and  nmriatic  acid  ;  setting  aside  the 
alkaline  and  acid  solutions,  that  I  might  examine  thenj  se- 
parately. 

The  residuum  consisted  of  a  brownish  gray  matter, 
weighing  OQQ  :  muriatic  acid  took  up  from  it  a  little  iron, 
and  the  remainder  \^  as  completely  dissolved  in  nitro-nniriaiic 

acid. 
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acid.  This  solution,  which  was  of  a  reddish  brown  co- 
lour, let  fall  a  yellow  precipitate  on  the  addition  of  muriate 
of  ammonia,  and  a  deep  red  precipitate  by  the  muriate  of 
tin  at  the  minimum  of  oxidation :  it  suffered  no  precipita- 
tion by  prussiate  of  potash,  and  formed  with  soda  a  triple 
salt  of  a  beautiful  red  colour.  It  was  therefore  no  other 
than  a  portion  of  platina  which  had  been  separated  from 
the  crucible  by  the  six  successive  manipulations ;  and  there 
was  every  reason  to  believe  that  the  alkali  and  acid  had 
completely  dissolved  the  constituent  ingredients  of  the  mi- 
neral in  question. 

Examinuiion  of  the  Alkaline  Solution. 

2.  This  solution  had  a  very  beautiful  deep  yellow  colour. 
The  last  portions  of  the  solution  had  a  greenish  tinge, 
which  disappeared  on  the  spontaneous  deposition  of  a 
brown  substance  in  small  quantity,  which  I  discovered  to 
be  oxide  of  manganese.  I  poured,  by  degrees,  into  the  so- 
lution, evaporated  to  one-half  its  former  bulk,  such  a  quan- 
tity of  nitric  acid  as  saturated  the  caustic  portion  of  alkali ; 
and  a  precipitate  fell  to  the  bottom,  which  I  collected  upon 
a  filter,  then  washed  it,  and  submitted  it  to  calcination.  It 
weighed  1 1  hundredth  parts,  and  was  set  aside  for  future 
examination. 

The  addition  of  a  slio;ht  excess  of  nitric  acid  produced 
no  precipitation  but  merely  a  violent  eftervescence,  and 
caused  the  solution  to  assume  a  verv  deep  orancre  red  co- 
lour. When  evaporated  to  dryness  it  left  a  saline  residuum 
of  a  fine  yellow  colour,  which  dissolved  completely  in  wa- 
ter :  the  solution,  when  acidulated  with  nitric  acid,  furnished 
by  the  nitrate  of  mercury  a  red  precipitate,  which  after 
being  dried  in  the  air  weighed  430  parts  ;  and  these  by  cal- 
cination were  reduced  to  5-2  hundredth  parts  of  an  oxide  of 
chrome,  having  a  beautiful  green  colour. 

3.  The  matter  precipitated  in  No.  2  by  the  nitric  acid 
was  melted  with  three  parts  of  caustic  potash ;  and  the 
mass,  when  mixed  Vvith  water,  dissolved  completely  in 
muriatic  acid.     The  soUuion,  when  evaporated  to  dryness, 
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left  a  residue,  a  part  of  which  was  insoluble  in  water^  and 
weighed,  after  calcination,  only  one-half  p:irt :  it  consisted 
ot  a  niixiure  of  silica  and  oxide  of  iron.  I  now  poured  into 
the  water  which  contained  the  soluble  portion  of  the  resi- 
dunra  a  quantity  of  ammonia  ;  and  a  white  flocculent  pre- 
cipitate appeared,  which  formed  with  the  water  a  jellv,  and 
exhibited  all  the  characters  of  alumine  ;  it  weighed  10  hun- 
dredth parts  and  a  half. 

From  these  experiments  on  the  alkaline  solution  we  may 
conclude  that  it  contained  chrome,  alumine,  a  little  oxide 
of  manganese,  together  with  some  particles  of  iron  and 
silica. 

Examination  of  the  Muriatic  Solution. 

4.  The  colour  of  this  solution,  which  contained  an  excess 
of  acid,  was  reddish  vcllow.  On  the  addition  of  a  solution 
of  caustic  ]->otash  a  flocculent  matter  of  a  brownish  red  se- 
parated, which,  when  washed  and  mixed  with  the  small 
quanlitv  of  oxide  of  iron  already  obtained,  both  from  the 
alkaline  solution  and  from  the  residue,  discovered  to  be  pla- 
tina,  weiiihed,  after  being  calcined,  a-l  hundredth  parts. 

The  solution  continued  still  coloured  after  the  separation 
of  the  oxide  of  iron,  although  the  re-agents  indicated  the 
presence  of  no  chrome  :  I  was  therefore  convinced  that  it 
owed  its  tinge  to  a  small  quantity  of  platina.  The  excess 
of  caustic  potash  which  1  had  added  contained  some  par- 
ticles of  iilumine,  and  these  1  separated  by  njeans  of  mu- 
riate of  ammonia. 

3.  With  a  view  to  ascertain  the  purity  of  the  oxide  of 
iron  which  had  the  usual  colour  and  appearance  of  this 
oxide,  I  melted  it  again  with  pure  potash:  but  water,  when 
added  to  the  mixture,  received  no  tinge,  and  the  re-agents 
indicated  the  presence  of  no  foreign  substance.  We  must 
therefgre  infer  that  the  very  weak  nmriatic  acid  which  I 
made  u^e  of  dissolved  nothing  but  the  oxide  of  iron. 
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From  the  above  analysis  it  appears  that  the  chroniate  of 
iron  of  Siberia  contains  in  the  100  parts, 

Oxide  of  chrome  -         53 

Oxide  of  iron  -  -         34 

Alumine         -         -         -          11 
SiUca  _         -  -  1 


99 

Traces  of  manganese  and  loss        1 


100 


These  results  are   nearly  similar  to  what  M.  Vauquelln 
obtained  from  the  chromate  of  Var. 

Chromic  acid         -  -         43 

Oxide  of  iron         -  -         34*7 

Alumine         -  -  _  20*3 

Silica  _  -  -  o 


100 


Does  the  chrome  exist  in  the  state  of  acid  or  in  that  of 
oxide  in  the  mineral  termed  chromate  of  iron  ?  M.  Godon 
de  Saint-Mesmin,  in  a  memoir  upon  the  combinations  of 
chromic  acid,  read  at  the  National  Institute,  has  discussed 
this  question,  and  is  inclined  to  think  that  it  is  in  the  state 
©f  oxide.  M.  Vauquelin,  in  his  report  of  this  memoir, 
seems  disposed  to  adopt  the  same  opinion.  I  shall  mere- 
ly state,  in  support  of  this  idea,  an  experiment  which 
renders  it  probable^  If  the  green  oxide  of  chrome  be 
gently  calcined  with  pure  potash,  it  is  almost  immediately 
brought  to  the  state  of  an  acid :  we  are  therefore  not  war- 
ranted in  asserting  that  chrome  exists  as  an  acid  in  the 
chromate  of  iron,  while  by  the  presence  of  potash  this  con- 
version of  the  oxide  is  rendered  likely.  It  i?  *:hen,  at  least, 
highly  probable  that  the  mineral  which  tiil  now  has  re- 
ceived the  name  of  chromate  of  iron,  is,  in  fact,  no  other 
than  a  combination  of  the  oxides  of  iron  and  chrome. 

Since  I  finished  my  examination  of  the  chromate  of  iron 
A  4  of 
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of  Siberia,  I  have  learnt  that  ]\I.  Lowitz  has  also  analysed 
this  substance.  I  am  ignorant  ot"  the  exact  proportions  of 
its  ingredients,  according  to  his  experiments,  but  if  I  may 
judge  from  the  note  relative  to  this  subject  which  appeared 
in  the  Journal  da  Physique,  his  results  were  nearly  the  same 
with  minej  for  he  announces  that  he  found'  it  to  contain 
more  than  half  its  weight  of  oxide  of  chrome,  together 
with  iron,  alumine,  and  a  little  silica. 


II.   On  the  Tendency  nf  Elastic  Fluids  to  DifJ'usion  through, 
each  oflwr.     By  John  Dalton*. 

XN  an  early  period  of  pneumatic  chemistry  it  was  disco- 
vered that  clastic  fluids  of  different  specific  gravities  being 
once  diffused  through  each  other,  do  not  of  themselves  se- 
parate, by  long"  standing,  in  such  manner  as  that  the  hea- 
viest is  found  in  the  lowest  place;  but,  on  the  contrary^ 
remain  in  a  state  of  uniform  and  equal  diffusion. 

Dr.  Priestley  has  given  us  a.  section  on  this  subject  {vide 
Experiments  and  Observations,  ccc.  abridged,  vol.ii.  p.  441), 
in  which  he  has  proved  the  fact  above  mentioned  in  a  sa- 
tisfactory manner;  and  everv  one's  experience  since,  as 
far  as  T  know,  has  coincided  with  his  conclusions.  He 
has  not  offered  anv  conjecture  concerning  the  cause  of  this 
deviation  from  the  law  observed  bv  inelastic  fluids  ;  but  he 
suggests,  that  "  if  two  kinds  of  air  of  verv  different  specific 
gravities  were  put  into  the  same  vessel,  with  very  great  care, 
without  the  least  agitation  that  might  mix  or  blend  them 
together,  they  might  continue  separate,  as  with  the  same 
care  wine  and  water  may  be  made  to  do." 

The  determination  of  this  point,  whicii  seems  at  first 
view  but  a  trivial  one,  is  of  considerable  nnportance;  a? 
from  it  v»c  may  obtain  a  siriking  trait,  either  of  the  agree- 
ment or  disagreemeni  of  elastic  and  mielastic  fluids  in  their 
mutual  action  on  each  other.    • 

It  is  therefore  the  subject  af  the  follovving  ey-perimcnts 
to  ascertain  whether  two  elasticifiuids,  brought  imo  ccnuaciy 

*"From  M(^r'(1ic?ter  T.cti-uiclioji'Sf  second  'eric:.,  vol  ; 
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f'ould  intermix  with  each  other  independently  of  agitation. 
The  result  seems  to  give  it  in  the  affirmative  beyond  a 
doubt,  contrary  to  the  suggestion  of  Dr.  Priestley,  and 
establishes  this  remarkable  fact,  that  a  lighter  elastic  fluid 
cannot  rest  upon  a  heavier,  as  is  the  case  with  liquids  ;  but 
they  are  constantly  active  in  diffusing  themselves  through 
each  other  till  an  equilibrium  is  effected,  and  that  without 
any  regard  to  their  specific  gravity,  except  so  far  as  it  acce- 
lerates or  retards  the  effect,  according  to  circumstances. 

The  only  apparatus  found  necessary  was  a  few  phials, 
and  tubes  with  perforated  corks  :  the  tube  mostly  used  was 
one  10  inches  long,  and  of  l-20th  of  an  inch  bore  ;  in  some 
cases  a  tube  of  30  inches  in  length  and  J -3d  inch  bore  was 
used  :  the  phials  held  the  gases  that  were  subjects  of  ex- 
periment, and  the  tube  formed  the  connection.  In  all 
cases  the  heavier  gas  was  in  the  under  phial,  and  the  two 
were  placed  in  a  perpendicular  position,  and  suffered  to  re- 
main so  during  the  experiment  in  a  state  of  rest :  thus  cir- 
cumstanced, it  is  evident  that  the  effect  of  agitation  was 
sufficiently  guarded  against ;  for,  a  tube  almost  capillarv, 
and  ten  inches  long,  could  not  be  instrumental  in  propa- 
gating an  intermixture  from  a  momentary  commotion  at 
the  commencement  of  each  experiment. 

First  Class. 

Cinhonic  Acid  Gas,    uith  Atmospheric  Air,   Hydrogenous, 

Azotic,  and  Nitrous  Gases. 

1.  A  pint  phial  filled  with  carbonic  acid  gas,  the  30  inch 
lube  and  an  ounce  pliial,  the  tube  and  small  phial  being 
filled  with  connnon  air,  were  ustd  at  first.  In  one  hour 
the  small  phial  was  removed,  and  had  acquired  no  sensible 
quantity  of  acid  gas,  as  appeared  froni  agitating  lime  water 
in  it.  In  three  hours  it  had  the  acid  gas  in  great  plentv, 
instantly  making  lime  water  milky.  After  this  it  was  re- 
peatedly removed  in  the  space  of  haif  an  iiour,  and  never 
f^iiled  to  exhibit  signs  of  the  acid  gas.  Things  remaining 
just  the  same,  the  upper  phial  was  lilled  with  the  different 
gases  mentioned  above  repeatedly,  and  in  half  an  hour 
there   wa?  always  found  acid  .sufficient  to  make  the  phial, 

one-h.alf 
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onc-lirilf  filled  wiih  lime  water,  quite  milky.  There  was 
not  auv  pcrccpti'ole  tlitTercnce,  whatever  gas  was  in  the 
upper  phial  *. 

Second  Class. 

Hydrogenous  Ga^,  with  Jltmosphcric  Air  and  Oxygenous 

Gas. 

1.  Two  six-ounce  phials  were  connected  by  the  tube, of 
a  tobacco  pipe  three  inches  long,  the  upper  containing  hy- 
drogenous uas,  the  lower  atmospheric  air :  after  standing 
two  hours  the  lower  phial  was  examined  ;  the  mixed  gases 
it  contained  made  six  explosions  in  a  small  phial.  The  gas 
in  the  upper  also  exploded. 

2.  Two  four-ounce  phials  connected  with  the  ten-inch 
small  tube  stood  two  days,  having  common  air  and  hydro- 
iren  eas.  Upon  examination  the  upper  was  found  to  be 
one-third*comnion  air  by  the  test  of  nitrons  gas.  The  gas 
in  the  under  exploded  smartly  j  that  in  the  ipper  mode- 
rately, with  a  lambent  flame. 

3.  Two  one-ounce  phials  were  connected  by  the  ten-inch 
tube,  containinc:  comn)on  air  and  hydrogenous  gas :  in 
three  hours  and  a  half  the  upper  was  about  one-third  com- 
mon air,  and  the  under  two-thirds  j  the  former  exploded 
faintiv,  tlic  latter  smartly. 

4.  Two  one-ounce  phials  were  connected  as  above ;  the 
xmdcr  containing  gas  about  three-fourths  oxygenous,  the 
upper  hydrogenous  ;  in  three  hours  the  latter  was  one-fifth 
oxvscenous,  and  the  former  about  one-half;  the  upper  ex- 
ploded violently,  the  undjr  moderately. 

5.  Two  one-ounce  phials  were  again  connected,  the 
lower  having  atmcspb.erlc  air,  the  upper  hydrogenous  gas ; 
thev  stood  tifteen  hours,  and  were  then  examined :  the 
upper  gave  I'GJ  with  nitrous  gas,  the  under  1*66.  Hence 
it  is  evident  that  an  equilibrium  had  taken  place,  or  tlie 
two  gases  were  uniformly  difiuscd  through  each  other  in 
both  phials. 

*  The  ftnail  tube  of  ten  inches  was  then  used,  and  a  phinJ  of  common 
air ;  in  one  htiur  mucli  acid  gas  liad  come  through,  as  r.pjicared  by  iiir.e 
water. 

Third 


Tendency  of  Elastic  Fluids  to  Diffusion.  ]  l 

Third  Class. 

Nitrous  Gas,  with  OxTjgenous  Gas,   Atmospheric  Air, 
Hydrogenous  and  Azotic  Gases. 

The  results  of  the  preceding  experiments  upon  gases  that 
have  no  known  affinity  for  each  other,  were  conformable 
to  what,  a  priori,  I  liad  conceived  ;  for,  according  to  my 
hypothesis,  every  gas  diffuses  itself  equably  through  any 
given  space  that  may  be  assigned  to  it ;  and  no  other  gas 
being  in  its  way  can  prevent,  though  it  may  considerably 
retard,  this  diffusion.  But  in  some  of  the  following  ex- 
periments, in  which  the  tv/o  gases  are  known  to  have  a 
chemical  affinity  for  each  other,  I  expected  different  results 
from  what  were  found ;  perhaps  without  sufficient  reason. 
For  chemical  union  cannot  take  place  till  the  particles  are 
brought  into  contiguity  :  and  the  elastic  force  which  sets 
them  in  motion  appears,  from  the  above  experiments,  to 
be  a  principle  diametrically  opposite  to  affinity.  That  cir- 
culation of  clastic  fluids,  therefore,  which  we  have  now  be- 
fore us,  cannot  be  accelerated  by  their  having  a  chemical 
affinity  for  each  other.  Another  circumstance  deserves  ex- 
planation :  when  nitrous  and  oxyjrenous  gas  are  in  the  two 
phials,  the  residuary  gases  after  the  experiment  are  near'v 
as  pure  as  before ;  because  those  portions  of  them  that  meet 
in  the  tube  form  nitrous  acid  vapour,  which  is -absorbed  bv 
the  moisture  in  the  phials,  and  therefore  does  not  conta- 
minate either  gas. 

1.  Two  one-ounce  phials  were  connected  with  the  small 
tube,  the  under  containing  nitrous  gas,  the  upper  atmo- 
spheric air.  After  three  hours  the  upper  phial  Vv'as  taken 
off,  when  a  quantity  of  air  was  perceived  to  enter,  as  was 
expected:  the  air  in  the  upper  phial  v.as  scarcelv  distin- 
guishable from  what  it  was  at  first ;  that  in  the  under  phial 
was  still  so  much  nitrous  as  to  require  its  own  bulk  of 
common  air  to  saturate  it. 

2.  The  above  experiment  was  repeated,  and  the  upper 
phial  drawn  off  when  the  whole  was  under  water,  in  order 
to  prevent  communication  with  the  atmosphere.  About 
one-sixth  of  an  ounce  of  water  entered  the  phials,  to  com- 

7  pensate 
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pensate  the  diminution.  Remaining  air  in  the  upper  phial 
was  a  very  little  worse  than  common  airj  it  beinsr  of  th« 
standard  r47,  when  the  former  was  1-44.  The  gas  in  the 
under  phial  was  still  nitrous,  and  nearly  of  the  same  purity 
as  at  first ;  for  throe  parts  of  it  required  four  of  atmospheric 
air  to  saturate  them. 

3.  Nitrous  gas  and  one  two -thirds  oxygenous  were  tried 
in  the  same  wav.  After  four  hours  the  apparatus  was  taken 
down  under  water.  The  upper  phial  was  two-thirds  filled 
with  water,  and  the  aas  in  it  was  partly  driven  down  the 
tube  into  the  other  phial,  by  which,  and  the  previous  pro- 
cess, the  nitrous  gas  was  completely  saturated,  and  nothing 
but  azotic,  wlili  a  small  portion  of  oxygenous,  were  found 
in  the  under  phial.  The  remaining  gas  in  the  upper  phial 
■R'as  still  one-half  oxygenous. 

4.  Nitrous  gas  and  hydrogenous.  In  tliree  hours  the 
upper  phial  was  one-fourlh  nitrous,  and  of  course  the  under 
must  have  a  like  part  of  hydrogen. 

5.  Nitrous  gas  and  azotic.  After  three  hours  the  upper 
phial  was  one-fifth  nitrous. 

In  the  two  last  experiments  the  qiia!ititv  of  nitrous  gas 
in  the  up])er  phial  was  less  than  niighi  be  expected ;  but 
the  tube  was  at  first  filled  w  ith  common  air,  and  some  must 
enter  on  connecting  the  apparatus,  which  is  sufficient  to 
account  for  the  results. 

FocKTii  Class. 
Azotic  Gas,  with  Mixtures  co7itainlng  Oxygenous  Gas. 

1.  Azotic  gas  and  one  two-thirds  oxvgenous.  After 
standing  three  hours  the  upper  phial  was  of  the  standard 
r7S,  or  abou.t  one-fourteenth  oxvgenous. 

2.  Azotic  gas  with  almospheric  air.  After  standing 
three  hours  the  upper*  phial  was  not  sensibly  diminished  bv 
nitrous  gas ;  the  under  phir.l,  however,  had  lost  two  per 
cent.,  or  one-tenth  of  its  oxygen.  The  reason  of  this  was, 
that  the  azotic  gas  in  this  experiment,  having  been  just 
made  for  it  from  nitrous  gas,  this  last  had  not  been  com-  ' 
pletelv  saturated  with  atmospheric  air,  and  hence  haa  seized 
upon  all  the  oxygen  ascending  into  the  upper  phial. 

Having 
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Having  now  related  all  the  experiments  I  made  of  any 
importance  to  the  subject,  it  will  be  proper  to  add,  for  the 
sake  of  those  that  may  wish  to  repeat  some  of  them,  that 
great  care  must  be  taken  lo  keep  the  inside  of  the  tube  dry ; 
for  if  a  drop  of  water  interpose  between  ihe  two  gases,  I 
have  found  that  it  efiectually  prevents  the  intercourse. 
Glass  tubes  sliould  therefore  be  used,  that  one  may  be  sa- 
tisfied on  this  head,  as  the  obstruction  will  then.be  visible. 

I  shall  make  no  furiher  comments  on  the  above  experi- 
ments bv  way  of  explanation;  because,  to  those  who  under- 
sta;id  xny  hypothesis  of  elastic  fluids,  they  need  none:  and 
I  think  it  would  be  in  vain  to  attempt  an  explanation  any 
other  way.  I  cannot  however,  on  this  occasion,  avoid  ad- 
verting to  some  exj»eriments  of  Dr.  Priestley,  which  few 
modern  philosophers  can  be  unacquainted  with :  I  mean  those 
relatino-  to  the  seemino"  conversion  of  water  into  air.  (Vide 
Philos.  Transact,  vol.  Ixxiii.  p.  414;  or  his  Experiments 
abridged,  vol.  ii.  p.  407.)  He  found  that  unglazed  earthen 
retorts,  containino;  a  little  moisture,  when  heated,  admitted 
the  external  air  to  pass  through  their  pores  at  the  same  time 
that  aqueous  vapour  passed  through  the  pores  the  contrary 
way,  or  outward  :  and  that  this  last  ciicumstance  was  ne- 
cessary to  the  air's  entrance.  The  retorts  are  air-tight,  so 
far  as  that  blowing  into  them  discovers  no  pores ;  but 
when  subjected  to  a  greater  j)ressnrc,  as  that  of  the  atmo- 
gphere,  or  even  one  much  short  of  it,  they  are'  not  able  to 
prevent  the  passsge  of  elastic  fluids.  The  fact  of  air  passing 
into  the  retort  through  its  pores,  and  vapour  out  of  them  at 
thesanie  linie,  are  tleo-antlvand  most  convincingly  shown  by 
Dr.  Priestley's  experiments,  in  which  he  used  the  apparatus 
represented  in  Pktte  VII.  fig.  1.  of  the  edition  above  referred 
to.  The  doctor  confesses  his  explanation  of  these  remarka- 
ble facts  is  very  inadequate;  and  no  v.onder,  for  it  is  im- 
possible for  him  or  any  other  to  explain  them  on  the  com- 
monly received  pruiciples  of  elastic  fluids.  Btit  we  will  hear 
what  he  savs  on  the  subject: — ^^  At  present  it  is  my  opi- 
nion that  the  agent  in  this  ease  is  that  principle  wliich  we 
call  attraction  of  cohesion,  or  that  power  by  which  water 
is  raised  in  capillary  tubes.     But  in  what  manner  it  acts  in 

this 
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this  case,  I  am  far  from  being  able  to  explain.  Much  less 
ran  I  imagine  how  air  should  pass  one  way  and  vapour  the 
other  in  the  same  pores,  and  how  the  transmission  of  the 
one  should  be  necessary  to  the  transmission  of  the  other. 
I  am  satisfied,  however,  that  it  is  by  means  of  such  pores 
as  air  may  be  forced  through,  that  this  curious  process  is 
performed  ;  because  the  experiment  never  succeeds  but  in 
such  vessels  as,  by  the  air-pump  at  least^  appear  to  be 
porous,  though  in  all  such." 

The  truth  is,  these  facts,  so  difHcult  to  explain,  are  ex- 
actly similar  to  those  which  are  the  subject  of  this  memoir; 
only  instead  of  a  great  number  of  pores,  we  have  one  of 
sensible  magnitude — the  bore  of  the  tube.  Let  the  porous 
retort  have  the  same  elastic  fluid  within  and  without,  in 
the  one  case ;  and  the  two  phials  contain  the  same  elastic 
fluid  in  the  other,  then  no  transmission  is  observable  in 
either :  but  if  the  retort  have  common  air,  or  any  other 
gas,  without,  and  aqueous  vapour,  or  any  other  elastic 
fluid,  except  the  outside  one,  within ;  then  the  motion  in 
and  out  commences,  just  as  v/ilh  the  phials  in  similar  cir- 
cumstances. In  fact,  this  last  observation  has  since  been 
verified  by  Dr.  Priestley  himself,  of  w^hich  an  account  is 
given  in  No.  2,  of  the  American  Philosophical  Transac- 
tions, vol.  V.  After  alluding  to  his  experiments  above 
mentioned,  he  observes  :  ^'  Since  that  time  I  have  extended 
and  diversified  the  experiments,  and  have  observed,  that 
vi'hat  was  done  by  air  and  water  will  be  done  by  any  two 
kinds  of  air,  and  whether  they  have  affinity  to  one  another 
or  not ;  that  this  takes  place  in  circuniftances  of  which  I 
was  not  at  all  apprised  before,  and  such  as  experimenters 
ought  to  be  acquainted  with,  in  order  to  prevent  mistakes 
of  considerable  consequence." 

The  facts  stated  above,  taken  altogether,  appear  to  me 
to  form  as  decisive  evidence  for  that  theory  of  elastic  fluids 
which  I  maintain,  and  against  the  one  commonly  received, 
as  any  physical  principle  which  has  ever  been  deemed  a 
iubjecl  of  dispute  can  adduce. 

III.  On 
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III,   On  the  Alsorption  of  Gases  lij  IVater  and   oilier  Li- 
quids,    By  John-  Dalton*. 

l.xF  a  quantity  of  pure  water  be  boiled  rapid! v  for  a  short 
time  in  a  vessel  with  a  narrow  aperture,  or  if  it  be  sub- 
ject'i'-i  to  the  air-pump,  the  air  exhausted  from  the  receiver 
containing"  the  water,  and  then  be  brlsklv  agitated  for  some 
time,  very  nearly  the  whole  of  any  gas  the  water  may  con- 
tain will  be  extricated  from  it. 

2.  If  a  quantity  of  water  thus  freed  from  air  be  agitated 
in  any  kind  of  gas  not  chemically  uniting  with  water,  it  will 
absorb  its  bulk  of  the  gas,  or  otherwise  a  part  of  it  equal  to 
someone  of  the  following  fractions,  namely,  i,  -J^-,  -eVj-rrTJ 
Sec,  these  being  the  cubes  of  the  reciprocals  of  the  natural 

numbers  1,  2,  3,  Sec,  or  y^,  ^,  p' -:p'  ^^^-^  ^^"^^  same  gas 

always  being  absorbed  in  the  same  proportion,  as  exhibited 
in  the  following  table.  It  must  be  understood  that  the 
quantity  of  gas  is  to  be  measured  at  the  pressure  and  tempe- 
rature with  which  the  impregnation  is  effected. 


Bulk  absorbed,  the  bulk  of 
water  being  unity. 
1 
75=> 

Carbonic  acid  gas,  sulphu- 
retted hydrogen,  niirous  ox- 
ide f. 

■^  =  i 

defiant  gas  of  tlie  Dutch 
chemists. 

1 

Oxygenous    gas,     nitrous  | 
gas  +,   carbm-etted  hydrogen 
gas,  iVom  stagnant  water. 

43               6  i 

Azotic  gas,    hydrogenous 

gas,  carbonic  oxide. 

1       _          1 

53                1-5 

None  discovered. 

*  From  Manchester  Transactions,  second  series,  vol.  i. 

f  According  to  Mr.  WlUiam  Henry's  eiperiments,  water  does  not  imbibe 
quite  its  bulk  of  nitrous  oxide :  in  or.c  or  f.vo  instances  with  me  it  has  come 
verv  near  it.  The  apparent  deviation  of  this  gas  may  be  owing  to  the  dlm- 
culty  of  ascertaining  the  exact  degree  of  its  impurity. 

I  About  l-26th  of  uitrous  gas  is  usually  absorbed,  and  l--":h  is  recovera- 

3.  The 
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3.  The  gas  thus  absorbed  may  be  recovered  from  the 
water  the  same  la  quantity  and  quality  as  it  entered,  by 
the  means  pointed  out  in  the  first  article. 

4.  If  a  quantity  of  water  free  from  air  be  agitated  with  a 
mixture  of  two  or  more  gases  (such  as  atmospheric  air),  the 
water  will  absorb  portions  of  each  gas  the  same  as  if  they 
were  presented  to  it  separately  in  their  proper  density. 

Ex.  gr.  Atmospheric  air,  consisting  of  79  parts  azotic 
gas,  and  21  parts  oxygenous  gas,  per  cent. 

Water  absorbs  -^^  oi  ythtj  azotic  gas  =  1-534 
TT  of  r-o-oi  oxygen  gas  =     -778 


Sum,  per  cent.     2-01 2 


5.  If  water  impregnated  with  any  one  gas  (as  hydro- 
genous) be  agitated  with  another  gas  equally  absorbable  (as 
azotic),  there  will  apparently  be  no  absorption  of  the  latter 
gas,  just  as  much  gas  being  found  after  agitation  as  was 
introduced  to  the  water;  but  upon  examination  the  resi- 
duary gas  will  be  found  a  mixture  of  the  two,  and  the  parts 
of  each,  in  the  water,  will  be  exactly  proportional  to  those 
out  of  the  water. 

6.  If  water  impregnated  with  any  one  gas  be  agitated 
with  another  gas  less  or  more  absorbable,  there  will  appa- 
rently be  an  increase  or  diminution  of  the  latter;  but  upon 
examination  the  residuary  gas  \\  ill  be  found  a  mixture  of 
the  two,  and  the  proportions  agreeable  to  article  4. 

7.  If  a  quantity  of  water  in  a  phial,  having  a  ground 
stopper  very  accurately  adapted,  be  agitated  with  any  gas, 
or  mixture  of  gases,  till  the  due  share  has  entered  the  wa- 
ter; then,  if  the  stopper  be  secured,  the  phial  may  be  ex- 
posed to  any  variation  of  temperature  without  disturbing 
the  equilibrium  :  tliat  is,  the  quantity  of  gas  in  the  watsr 
will  remain  the  same  whether  it  be  exposed  to  heat  or  cold, 
if  the  stopper  be  air-tight. 

ble :  this  di^ereiice  is  owing  to  the  residuum  of  oxygen  in  the  water,  each 
measure  of  whiih  takes  3i  of  nitrous  gas  to  saturate  it  when  in  water.  Per- 
haps it  may  be  found  that  nitrous  gas  usually  contains  a  small  portion  of  ni- 
trous oxide. 

N.B.  Tlie 


ly  Water  and  other  Liquids,  17 

N.  B.  The  phial  ought  not  to  be  near  full  of  water,  and 
the  temperature  should  be  between  32°  and  212°. 

8.  If  water  be  imprecrnated  with  one  eras  (as  oxygenous, 
and  another  gas,  having  an  affinity  for  the  former  (as  ni- 
trous), be  agitated  along  with  it,  the  absorption  of  the  latter 
gas  will  be  greater,  by  the  quantity  necessary  to  saturate  the 
former,  than  it  would  have  been  if  the  water  had  been  free 
from  gas  *. 

9.  Most  liquids  free  from  viscidity,  such  as  acids,  alco- 
hol, liquid  sulphurets,  and  saline  solutions  in  water,  absorb 
the  same  quantity  of  gases  as  pure  water,  except  they  have 
an  affinity  for  the  gas,  such  as  the  sulphurets  for  oxy- 
gen, &c. 

The  preceding  articles  contain  the  principal  facts  neces- 
sary to  establish  the  theory  of  absorption ;  those  that  follow 
are  of  a  subordinate  nature,  and  partly  deducible  as  corol- 
laries to  them. 

10.  Pure  distilled  water,  rain  and  spring  water,  usually 
contain  nearly  their  due  share  of  atmospheric  air ;  if  not, 
they  quickly  acquire  that  share  by  agitation  in  it,  and  lose 
any  other  gas  they  may  be  impregnated  with.  It  is  re- 
markable, however,  that  water  by  stagnation,  in  certain 
circumstances,  loses  part  or  all  of  its  oxygen,  notwith- 
standing its  constant  exposition  to  the  atmosphere.  This 
I  have  uniformly  found  to  be  the  case  in  my  large  wooderr 
pneumatic  trough,  containing  about  eight  gallons,  or  1|- 
cubic  foot  of  water.  Whenever  this  is  replenished  with  to- 
lerably pure  rain  water,  it  coinains  its  share  of  atmospheric 
air,  but  in  process  of  time  it  becomes  deficient  of  oxygen  : 
in  three  months  the  whole  surface  has  been  covered  with  a 
pellicle,  and  no  oxygenous  gas  v^'hatever  was  found  in  the 
water.  It  was  grown  offensive,  but  not  extremely  so ;  it 
had  not  been  contaminated    with  any  material   portion  of 

'  One  part  of  oxygenous  gas  requires  3-4  of  nitrous  gas  to  saturate  it  in 
water.  It  is  agreeable  to  this  that  the  rapid  mixture  ofoxygenous  and  nitrous 
gas  over  a  broad  surface  of  water  occasions  a  greater  diminution  ihm  other- 
wise. In  fact,  the  nitrous  acid  is  formed  this  way ;  whereas  when  watv  is 
not  present  the  nitric  acid  is  formed,  which  requires  just  half  the  quantity  of 
nitrous  gas,  as  I  have  lately  a^certaaned. 

Vol.  24.  No.  93.  Feb.  180€.       B  metallic 
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metallic  or  sulphureous  mixtures,  or  any  other  article  to 
which  the  effect  could  be  ascribed  *.  The  quantity  of  azotic 
ga^  is  not  materially  dimini^ihed  bv  stagnation,  if  at  all. 
These  circumstances,  not  being  duly  noticed,  ha%'C  beea 
the  source  of  great  diversity  in  the  results  of  different  phi- 
losophers upon  the  quantity  and  quality  of  atmospheric  air 
in  water.  By  article  4,  it  appears  that  atmospheric  air 
expelled  from  water  ought  to  have  38  per  cent,  oxygen ; 
whereas  by  this  article  air  may  be  expelled  from  water  that 
shall  contain  from  38  to  0  per  cent,  of  oxygen.  The  dis- 
appearance of  ortygcnous  gas  in  water,  I  presume,  must  be 
owing  to  some  impurities  in  the  water  which  combine  with 
the  oxvsren.  Pure  rain  v.ater  that  had  stood  more  than  a 
year  in  an  earthen-ware  bottle  had  lost  none  of  its  oxygen. 

11.  If  water  free  from  air  be  agitated  with  a  small 
portion  of  atmospheric  air  (as  l-15th  of  its  bulk),  the  resi- 
duum of  such  air  will  have  proportionally  le.^s  oxygen  than 
the  original :  if  we  take  l-15th,  as  above,  then  the  resi- 
duum will  have  only  1  7  per  cent,  oxygen,  agreeably  to  the 
principle  established  in  article  4.  This  circumstance  ac- 
counts for  tlie  observations  made  by  Dr.  Priestley  and 
Mr.  William  Henry,  that  water  absorbs  oxygen  in  pre- 
ference to  azote. 

12.  If  a  tall  glass  \'cssel,  containing  a  small  portion  of 
gas,  be  inverted  into  a  deep  trough  of  water,  and  the  ga? 
thus  confined  by  the  glass  and  the  water  be  briskly  agitated, 
it  will  gradually  disappear. 

It  is  a  wonder  that  Dr.  Priestley,  who  seems  to  have 
been  the  first  to  notice  this  fact,  should  have  made  any 
difficultv  of  it :  the  loss  of  gas  has  evidently  a  mechanical 
cause  ;  the  agitation  divides  the  air  into  an  infinite  number 
of  minute  bubbles,  which  may  be  seen  pervading  the  whole 
water ;  tliese  are  successively  driveii  out  from  under  the 
margin  of  the  glass  into  the  trough,  and  so  escape. 

13.  If  old  stascnant  water  be  in  the  trough  in  the  last 
experiment,  and  atmospheric  air  be  the  subject,  the  oxy- 
genous gas  will  very  soon  be  almost  wholly  extracted,  and 
leave  a  residuum  of  azotic  gas  j  but  if  the  water  be  fully 

•  It  was  drawn  fjom  a  leaden  c'5*ctd. 

impregnate^ 
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Hupregnatcd  with  atmospheric  air  at  the  begianiug,  the 
residuary  gas,  examined  at  any  time,  will  be  pure  atmo- 
spheric air. 

14.  If  any  gas,  not  containing  either  azotic  or  oxygenous 
gas,  be  agitated  over  water  containing  atmospheric  air,  the 
residuum  will  be  found  to  contain  both  azotic  and  oxygenous 
gas. 

15.  Let  a  quantity  of  water  contain  equal  portions  of 
any  two  or  more  unequally  absorbable  gases  j  for  instance, 
azotic  gas,  oxygenous  gas,  and  carbonic  acid  gas ;  then  let 
the  water  be  boiled,  or  subjected  to  the  air  pump,  and  it  will 
be  found  that  unequal  portions  of  the  gases  will  be  expelled : 
the  azotic  will  be  the  greatest  part,  the  oxygenous  next, 
and  th*  carbonic  acid  will  be  the  least.  For,  the  previous 
impregnation  being  such  as  is  due  to  atmospheres  of  the 
following  relative  forces  nearly. 

Azotic     -     -     21  inches  of  mercury 

Oxygenous   -       y    ditto 

Carbonic  acid  0^  ditto 
consequently,  when  those  forces  are  removed,  the  resili- 
ency of  the  azotic  gas  will  be  the  greatest,  and  that  of  the 
carbonic  acid  the  least ;  the  last  will  even  be  so  small  as  not 
to  overcome  the  cohesion  of  the  water  without  violent  agi- 
tation. 

Remarks  on  the  Authority  of  the  preceding  Facts. 

In  order  to  give  the  chain  of  facts  as  distinct  as  possible, 
I  have  not  mentioned  by  whom,  or  in  what  manner,  they 
were  ascertained. 

The  fact  mentioned  in  the  first  article  has  been  long 
known ;  a  doubt,  however,  remained  respecting  the  quan- 
tity of  air  still  left  in  water  after  ebullition  and  the  operation 
of  the  air  pump.  The  subsequent  articles  will,  I  appre- 
hend, have  placed  this  in  a  clearer  point  of  view. 

In  determining  the  quantity  of  gases  absorbed,  I  bad  the 
result  of  Mr.  William  Henry's  experience  on  the  subject 
before  mcj  an  account  of  which  has  been  published  in  ths 
f'hilosophical  Transactions  for  1803.  By  the  reciprocal 
communications  since,  we  have  been  enabled  to  bring  the 

B  2  results 
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results  of  our  experiments  to  a  near  agreement,  as  the  quan- 
tities he  has  given  in  his  appendix  to  that  paper  nearly  ac- 
cord with  those  I  have  stated  in  the  second  article.  In  my 
experiments  with  the  less  ab^orb;ible  gases,  or  those  of  the 
2d,  3d,  and  4th  classes,  I  used  a  phial  holding  2700  grains 
of  water,  having  a  very  accurately  ground  stopper;  in  those 
with  the  more  absorbable  of  the  first  class  I  used  an  eudio- 
meter tube  properly  graduated,  and  of  aperture  so  as  to  be 
covered  with  the  end  of  a  finger.  This  was  filled  with  the 
gas,  and  a  small  portion  expelled  by  introducing  a  solid 
body  under  water :  the  quantity  bemg  noticed  by  the 
quantity  of  water  that  entered  on  withdrawing  tlie  solid 
body,  the  finger  was  apphed  to  the  end,  and  the  water 
within  agitated :  then,  removing  the  finger  for  a  mo- 
ment under  water,  an  additional  quantity  of  water  entered, 
and  the  agitatimi  was  repeated  till  ix)  more  water  would 
enter,  w  hen  the  quantity  and  quality  of  the  residuary  gas 
were  examined.  In  fact,  water  could  never  be  made  to  take 
its  bulk  of  any  gas  by  this  procedure  ;  but  if  it  took  9-lOths,- 
or  any  other  part,  and  the  residuary  ga&  vt^as  9-lOth*  pure, 
then  it  was  inferred  that  water  would  take  its  bulk  of  that 
gas.  The  principle  was  the  same  in  using  the  phial ;  only 
a  small  quantity  of  ihe.  gas  was  adinittedy  and  the  agitation 
was  longer. 

There  are  two  very  important  facts  contained  in  the  se- 
cond article.  The  first  is,  that  the  quantity  of  gas  absorbed 
is  as  the  density  or  pressure.  This  was  discovered  by  Mr. 
William  Henry,  before  either  he  or  I  had  formed  any  theory 
en  the  subject. 

The  other  is,  that  the  density  of  the  gas  in  the  water  has- 
a' special  relation  to  that  out  of  the  water,  the  distance  oi 
the  particles  within  being  always  some  multiple  of  that 
without.  Thus,  in  the  case  of  carbonic  acid,  8cc.  the  di- 
stance within  and  without  is  the  same,  or  the  gas  within 
the  water  is  of  the  same  density  as  witliout ;  in  oiefiant  gas 
the  distance  of  the  particles  in  the  water  is  twice  that  with- 
out; in  oxygenous  gas,  8cc.  the  distance  is  just  three  times 
as  great  within  as  without;  and  in  azotic,  &c.  it  is  four 
times.     This  fact  was  the  result  of  my  o^wn  inquiry.     The 

former 
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former  of  these,  I  think,  decides  the  effect  to  be  mecha- 
nical ;  and  the  latter  set'ns  to  point  to  the  principle  on. 
which  the  equilibrium  is  adjusted. 

The  facts  noticed  in  the  4th,  5th,  and  6th  articles  were 
investigated,  a  priori,  from  the  mechanical  hypothesi?,  and 
the  notion  of  the  distinct  agency  of  elastic  fluids  when  mixed 
together.  The  results  were  found  entirely  to  agree  with 
both,  or  as  nearly  as  could  be  expected  from  experiments 
of  such  nature. 

The  facts  mentioned  in  the  7th  article  are  of  crreat  import- 
ance in  a  theoretic  viewv;  for,  if  the  quantity  of  jjas  absorbed 
depend  upon  mechanical  principles,  it  cannot  be  affected  by 
temperature  in  confined  air,  as  the  mechanical  effect  of  the 
external  and  internal  air  is  alike  increased  by  heat,  and  the 
density  not  at  all  affected  in  those  circumstances.  I  have 
tried  ^the  experiments  in  a  considerable  variety  of  tempera- 
ture without  perceiving  any  deviation  from  the  principle.  It 
deserves  further  attention. 

If  water  be,  as  pointed  out  by  this  essay,  a  mere  recep- 
tacle of  gases,  it  cannot  affect  their  affinities:  hence  what 
is  observed  in  the  8th  article  is  too  obvious  to  need  explana- 
tion. And  if  we  find  the  absorption  of  gases  to  arise  not 
from  a  chemical  but  a  mechanical  cause,  it  may  be  ex- 
pected that  all  liquids  having  an  e<jual  fluidity  with  water 
will  absorb  like  portions  of  gas.  In  several  liquids  I  have 
tried,  no  perceptible  difference  has  been  found  ;  but  this  de- 
■serves  further  investigation. 

After  what  has  been  observed,  it  seems  unnecessary  to 
add  any  explanation  of  the  10th  and  folJowina:  articles. 

Theory  of  the  Al sorption  of  Gases  hj  IVater,  &c. 

From  tlie  facts  de\'eToped  in  the  preceding  articles,  the 
following  theory  of  the  absorption  of  gases  by  water  seems 
<leducible  : 

1.  All  gases  that  enter  into  water  aiid  other  liquids  by 
means  of  pressure,  and  are  wholly  disengaged  again  by  the 
removal  of  that  pressure,  are  mechanically  mi^ed  with  the 
iiquid,  and  not  chemically  combined  with  it. 

2.  Gases  so  mixed  with  water,  &c.  retain  their  elasticity 
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or  repulsive  power  amongst  their  own  particles,  just  the  same 
in  the  water  as  out  of  it,  the  intervening  water  having  no 
other  influence  in  this  respect  than  a  mere  vacuum. 

3.  Each  gas  is  retained  in  water  by  the  pressure  of  gas  of  its 
own  kind  incumbent  on  its  surface  abstractedly  considered, 
no  other  gas  with  which  it  may  be  mixed  having  any  per- 
manent influence  in  tliis  respect. 

4.  When  water  has  absorbed  its  bulk  of  carbonic  acid 
gas,  Sec.  tiie  gas  does  not  press  on  the  water  at  all,  but 
presses  on  the  containing  vessel  just  as  if  no  water  were  in. 
When  water  has  absorbed  its  proper  quantity  of  oxygenous 
gas,  &c.  that  is,  -^y  of  its  bulk,  the  exterior  gas  presses  on 
the  surface  of  the  water  with  f4  of  its  force,  and  on  the  in- 
ternal gas  with  -^j  of  its  force,  which  force  presses  upon  the 
containing  vessel  and  not  on  the  water.  With  azotic  and 
hydrogenous  gas  the  proportions  are  f  J  and  -^  respectively. 
When  water  contains  no  gas,  its  surface  must  support  the 
whole  pressure  of  any  gas  admitted  to  it,  till  the  gas  has,  in 
part,  forced  its  way  into  the  water. 

5.  A  particle  of  gas  pressing  on  the  surface  of  water  is 
analogous  to  a  single  shot  pressing  upon  the  summit  of  a 
square  pile  of  them.  As  the  shot  distributes  its  pressure 
equally  amongst  all  the  individuals  foiming  the  lowest  stra- 
tum of  the  pile,  so  the  particle  of  gas  distributes  its  pressure 
equally  amongst  every  successive  horizontal  stratum  of  par- 
ticles of  water  downwards  till  it  reaches  the  sphere  of  influ- 
ence of  another  particle  of  gas.  For  instance,  let  any  gas 
press  with  a  eiven  force  on  the  surface  of  water,  and  let  the 
distance  of  the  particles  of  gas  from  each  other  be  to  those 
of  water  as  10  to  1;  then  each  particle  of  gas  must  divide 
its  force  equallv  amongst  109  particles  of  water,  as  follows: — 
It  exerts  its  immediate  force  upon  4  particles  of  water;  those 
4  press  upon  9,  the  9  upon  1(5,  and  so  on  according  to  the 
order  of  square  nun)bers,  till  100  particles  of  water  have  the 
force  distributed  airjongst  them ;  and  in  the  same  stratum 
each  square  of  100,  having  its  incumbent  particle  of  gas,  the 
water  below  this  stratum  is  uniformly  pressed  by  the  gas, 
and  consequently  has  not  its  equilibrium  disturbed  by  that 
pressure. 

When 
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When  water  has  absorbed  -^  of  its  bulk  of  any  gas,  the 
Stfatuni  of  gas  on  the  SLuface  of  the  water  presses  with  t-fof 
its  force  on  the  water,  in  the  manner  pointed  out  in  the  last 
article,  and  with  -^  of  its  force  on  the  uppermost  stratum 
of  gas  in  the  water :  the  distance  of  the  two  strata  of  gas 
must  be  nearly  27  times  the  distance  of  the  particles  in  the 
incumbent  atmosphere,  and  9  tinies  the  distance  of  the  par- 
ticles in  the  water.  This  comparatively  great  distance  of  the 
inner  and  outer  atmosphere  arises  from  the  great  repulsive 
power  of  the  latter,  on  account  of  its  superior  density,  or  its 
presenting  9  particles  of  surface  to  the  other  1 .  When  -g^- 
is  absorbed,  the  distance  of  the  atmospheres  becomes  64 
times  the  distance  of  two  particles  in  the  outer,  or  16  times 
that  of  the  inner.  Th.e  annexed  views  of  perpendicular  and 
horizontal  strata  of  gas  in  and  out  of  water,  will  sufficiently 
illustrate  these  positions. 

7.  An  equilibrium  between  the  outer  and  inner  atmo- 
spheres can  be  established  in  no  other  circumstance  than 
that  of  the  distance  of  the  particles  of  one  atmosphere  being 
the  same  or  some  multiple  of  that  of  the  other;  and  it  is 
probable  the  multiple  cannot  be  more  than  4.  For  in  this 
case  the  distance  of  the  inner  and  outer  atmospheres  is  such 
as  to  make  the  perpendicular  force  of  each  particle  of  the 
former  on  those  particles  of  the  latter  that  are  immediately 
subject  to  its  influence,  physically  speaking,  equal ;  and 
the  same  may  be  observed  of  the  small  lateral  force. 

8.  The  greatest  difficulty  attending  the  mechanical  liypo- 
thesis,  arises  from  different  gases  observing  diflerent  laws. 
Why  does  water  not  admit  its  bulk  of  every  kind  of  gas 
alike? — ^This  question  I  have  duly  considered  :  and  though 
I  am  not  yet  able  to  satisfy  myself  completely,  I  am  nearly 
persuaded  that  the  circiunstance  depends  upon  the  weight 
and  number  of  the  ultimate  particles  of  the  several  gases; 
those  whose  particles  are  lightest  and  single  being  least  ab- 
sorbable, and  the  others  more,  according  as  they  increase 
in  weight  and  complexity  *.  An  inquiry  into  the  relative 
weights  of  the  ultimate  particles  of  bodies,  is  a  subject,  as 

•  Subseauent  expericn-cc  remVers  tliis  conjecture  less  probable. 
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far  as  I  know,  entirely  new  :  I  have  lately  been  prosecuting 
this  inquiry  with  remarkable  success.  The  principle  cannot 
be  entered  upon  in  this  paper;  but  I  shall  just  subjoin  the 
results,  as  far  as  they  appear  to  be  ascertained  by  my  expe- 
riments. 

Table  of  the  relative  IFeights  of  the  ultimate  Particles  of 
Gaseous  and  other  Bodies, 

Hydrogen             -             -  -           _  i 

Azote               -               -  >             _  4.0 

Carbon               -               -  -             -  4  3 

Ammonia             -             -  -            -  5-2 

Oxygen              -                 -  _               ~  .b-5 

XVater               -                -  -              -  6-5 

Pliosphorus             -             -  -           -  7  2 

Phosphuretted  hydrogen  -               -  8-2 

Nitrous  gas             -             -  -         -  9-3 

Ether               -                  -  _              -  g-Q 

Gaseous  oxide  of  carbon  -             -  9-8 

Nitrous  oxide               -  -                -  13-7 

Sulphur             -               _  _             .  14-4 

Nitric  acid             -             -  -          _  15-2 

Sulphuretted  hydrogen           -  -         -  15-4 

Carbonic  acid               -  -               .  15-3 

Alcohol             -               -  -             -  15-1 

Sulphureous  acid             -  _             _  19-9 

Sulphuric  acid               _  _                _  05.4 

Carburetted  hydrogen  from  stagnant  water  6-3 

defiant  gas             -             -  _          _  5'3 

In  Plate  I.  fig.  1.  the  lower  globes  are  to  repre^-ent  par-. 
tides  of  water :  the  top  globe  represents  a  particle  of  air 
resting  on  four  particles  of  water.  Fio;.  3.  Incumbent  stra- 
tum of  atmosphere — the  particles  mdrked  with  a  dot  or  point. 
A  stratum  of  air  in  tlie  water — the  particles  marked  with  a 
small  cross.  Two  representations  are  given  :  in  one  (azotic 
and  hydrogenous  gas),  the  distance  of  particles  4  to  1  ;  in 
the  other  (oxygenous,  nitrous,  and  carburetted  hydrogenous 
gas),  distance  of  particles  3  to  1. 

Plate  II.  fig.  1.  Profile  view  of  air  in  water,  azotic  and, 
hydrogenous  gas,  ^  density  :  oxygenous,  nitrous,  and  car-, 
burelted  hydrogenous  gas,  ^  density. 

IV.  An 
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IV.  An  Experimental  Inquiry  into  the  Nature  of  Gravelly 
and  Calculous  Concretions  in  the  Human  Subject ;  and 
the  Effects  of  Alkaline  and  Acid  Substances  on  them, 
in  and  out  of  the  Body.  By  THOiMAS  Egan,  M.D. 
M.R.I.  A. 

[Continued  from  pur  last  volume,  p.  307.] 

Part  IL 

X  HE  bad  effects  of  all  acid  and  acescent  substances  being 
generally  ielt  and  acknowledged,  we  cannot  be  surprise^ 
that  sufferers  from  these  maladies  should  naturally  expect 
an  alleviation  of  their  complaints  from  substances  of  a  very 
opposite  nature  ;  or  that,  perhaps,  in  the  general  anxiety  of 
mankind  to  discover  a  solvent  of  these  concretions,  the 
active  agencv  of  alkaline  matters  could  not  be  overlooked. 
We  accordingly  find  that,  from  the  remotest  antiquity  up 
to  this  day,  they  were,  and  still  are,  though  under  various 
modifications,  chiefly  resorted  to.  Our  antient  physicians 
prescribed  waters  with  mineral  alkaline  impregnation,  such 
as  Seltzer,  Carlsbad,  and  others  ;  and,  in  latter  times,  we 
find  our  own  countrymen  more  particularly  engaged  in 
these  pursuits.  Lime  water,  recommended  by  White,  (to 
whose  numerous  and  interesting  experiments  I  must  beg 
leave  to  refer  ;)  lime,  and  pure  alkaline  matter,  forming  the 
bases  of  the  celebrated  remedies  of  madam  Stephens,  Hart- 
\t\,  and  others.  And,  in  our  own  days,  the  caustic  lixi- 
vium, again  forgot,  to  make  room  for  the  more  modern 
and  fashionable  introduction  of  both  our  alkaline  sub- 
and  super-carbonates  ;  the  vegetable,  as  in  Faulknor's  me* 
phitic  alkaline  water,  or  in  the  crystallized  carbonate  of 
potash  ;  the  mineral,  in  a  desiccated  stale,  as  recommended 
by  my  learned  and  indefatigable  friend.  Dr.  Beddoes ;  or 
in  that  of  the  well  known  soda  waters,  first  introduced  in 
Geneva  and  Paris. 

Now,  in  whatever  of  the  above  forms  these  saline  mat- 
ters are  cmploved,  their  decided  good  effects  are  universally 
experienced  and  acknowledged.  The  aqua  mephitica  alka^ 
Una  I  consider  the  most  valuable  gift   bestowed  upon  man*-. 

kind 
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kind  by  our  modern  chemistry  ;  and  to  Beddocs's  desiccated 
soda  pills,  my  colleagues  must  join  with  me  in  acknow- 
ledging our  greatest  obligations.  But  how  account  for  these 
good  effects  ?  or  what  can  their  modus  operandi  be  ?  Hie 
lalovy  hoc  opiiff.  Carbonates,  we  have  always  been  given 
to  understand,  exerted  no  solvent  power  on  gravelly  or 
calculous  matter;  and  this  continues  to  be  the  opinion  of 
philosophers,  as  well  as  medical  chemists,  to  this  day.  We 
fiud  Fourcroy,  in  his  late  elaborate  v,ork  on  this  subject, 
still  continuing  to  assert,  (in  mentioning  the  action  of  va- 
rious matters  upon  uric  acid,)  *'  les  carbonates  alkaiines 
n'ont  aucune  action  sur  lui."  Noi-  docs  the  difficulty  di- 
minish with  respect  to  the  pure  alkalies;  for,  in  the 'sto- 
mach and  prirnce  vice,  they  must  return  again,  to  either  a 
carbonated  or  saponaceous  stale.  My  ingenious  friend, 
and  master  in  chemistry,  Mr.  William  Higgins,  (in  the 
work  already  quoted,)  emphatically  exclaims,  "  Why  not 
at  once  aive  soap  ?  why  not  turn  our  attention  to  the  mild 
mineral  alkali?"  With  regard  to  the  common  alkaline  car- 
bonates in  use,  it  maybe  observed  that  the  saturation  is 
not  complete  ;  and  that  the  uncombined  portion  of  alkaline 
matter  may  still  exert  its  specific  powers  observable  by  its 
detergent  quality,  as  has  been  so  long  since  well  explained 
by  Mr.  Kirwan.  4  This  explanation,  however,  could  not  ex- 
tend to  the  potassa  carbonala.  or  crystallized  vegetable  al- 
kali, lately  introduced,  and  with  equal  success.  May  I  be 
permitted  (notwithstanding  its  use  as  a  test,  and  non-deli- 
quescence,) to  entertain  some  doubt  of  its  complete  satura- 
tion? for  that,  prepared  with  the  most  scrupulous  care,  still 
retains  its  alkaline  taste,  and  acts  with  energy  on  the  vege- 
table blues.  The  carbonic  may  probably  be  too  weak  an 
acid  to  entirely  annul  its  alkaline  property  in  any  propor- 
tion that  we  can  possibly  unite  them  in  the  solid  state.  I 
am  informed  by  Mr.  Kirwan,  however,  that  this  can  be  ef- 
fected ;  but  the  saturation  is  temporary,  and  continues  only 
during  its  most  recent  state.  This  we  now  accomplish,  by 
mechanical  means,  in  the  fluid  one  of  our  soda  and  other 
mineral  waters;  where,  indeed,  the  alkali  may  be  consi- 
dered as  in  the  super-carbonated  state.      Now,  the  success 

attendant 
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attendant  also  upon  their  exhibition,  completely  does  away 
mv  former  hypothesis ;  and  we  are  left  to  conclude,  that 
either  the  opinion  of  their  want  of  action  upon  gravelly  and 
calculous  matter  is  unfounded,  or  that  the  animal  oeconomy 
mav  be  possessed  (among  the  multiplicity  of  its  wonders) 
of  some  unknown  chemical  agency,  whereby  it  may,  in 
their  course  through  the  circulation,  disengage  their  car- 
bonic acid  gas. 

This  would  not  appear  more  extraordinar}"^  than  the  for- 
mation of  the  different  and  most  opposite  secretions,  such 
as  bile  and  milk,  from  one  and  the  same  fluid ;  nor  thaa 
what  we  every  day  observe  to  pass  in  the  functions  of  the 
vegetable  department  of  the  organized  kingdom.  The  sal- 
sola  kali,  salicornia,  and  other  maritime  plants,  afforded  to 
Chaptal's  analysis,  in  their  early  state  of  growth,  muriate 
of  soda;  when  the  plant  was  more  advanced,  this  salt,  with 
this  excess  of  alkali ;  but  in  a  full  state  of  maturity,  the 
same  quite  disengaged,  and  uncombined  with  muriatic 
acid.  Here,  then,  we  have  one  of  our  most  refractory  salts, 
and  that  resists  the  action  of  our  greatest  fires,  completely 
decomposed  bv  the  vegetative  powers  of  an  humble  plant. 
In  this  state  of  uncertainty  I  determined  upon  a  course  of 
some  experiments  which  might  throw  some  light  on  this 
subject;  and  go  to  explain  how,  or  upon  what  principle, 
alkaline  earths  or  carbonates  become  remedies  in  those 
complaints.  And  here,  again,  I  must  bring  to  our  recol- 
lection, that  whatever  retains  the  uric  acid  in  a  state  of  so- 
Jution  whilst  in  the  body,  must  prevent  the  formation  of 
gravel  or  calculous  matter  of  that  kind. 

And  to  begin  with  lime  water,  so  generally  prescribed 
since  the  time  of  White.  In  this,  the  quantity  of  pure 
earth  in  solution  (being  only  one  grain  in  700  of  water)  is 
so  minute,  and  it  is,  withal,  so  readily  decomposed,  that 
we  could  not,  a  priori^  expect  much  from  its  agency. 

On  conversing,  however,  with  my  friend  Dr.  Harvey  on 
this  subject,  (of  whose  professional  acumen  it  is  unneces- 
sary to  make  mention  here,)  he  observed,  with  that  strength 
of  reasoning  peculiarly  his  own  :  "Whatever  may  be  the  re- 
sult of  your  future  inquiries_,  can  you,  for  a  moment,  ima- 
gine 
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giue  that  physicians  of  the  first  cmWience,  and  of  all  na- 
tions, would  stiil  consent  to  Ircad  in  the  path  of  empiricism 
by  persevering  in  the  use  of  this  remedy,  if  they  were  not 
retained  in  it  by  the  irresistible  evidence  of  a  successful 
practice  and  observation  ?  or  that  the  late  Dr.  Smyth,  a 
gentleman  of  great  discernment,  and  extensive  knowledge, 
would,  so  generally  and  promiscuously,  prescribe  lime  water 
in  gout  and  gravel,  if  he  were  not  satisllcd  of  its  efficacy, 
as  well  as  of  the  great  similarity  of  these  complaints  ?" 

Experiment  I. 

To  four  ounces  of  healthy  urine  was  added  one  ounce 
of  liiTve  water.  A  similar  quantity  of  urine  was  set  aside 
as  a  standard,  both  in  close  vessels ;  temperature  varving 
from  60  to  75  degrees,  being  in  August  1799-  In  the 
first,  no  sign  of  the  slightest  separation,  or  crystallization 
of  uric  acid,  after  three,  five,  or  seven  days.  Some  ob- 
servable in  the  standard  after  the  third  day,  which  in- 
creased in  quantity  to  the  fifth. 

Experiment  II. 

To  the  sam-e  quantity  of  urine  was  added  half  an  ounce 
only  of  lime  water,  with  the  same  appearances  as  before. 
No  sign  of  uric  acid  after  several  days.  The  standard  depo- 
sited a  fewcrv^tals  on  the  third  morning. 

Experiment  III. 
To  the  same  quantity  of  urine  were  added  two  drachms 
onlv  of  lime  water,  which,  though  insufficient  to  neutralize 
the  disengaged  phosphoric  acid,  yet  seemed  as  effe^itually  to 
prevent  the  separation  of  uric  acid  as  the  greater  quantities 
employed  in  the  former  experiments. 

Experiment  IV^ 
To  three  ounces  of  the  urine  of  a  child,  six  years  old,  still 
warm,  and  subject  to  deposit  gravel  upon  cooling,  were 
added  two  drachm^  of  lime  water,  which  effi:ctually  pre^ 
vented  all  separation  of  this  matter,  whilst  the  standard  pre- 
cipitated copioucly  this  saline  substance  after  three  hours. 

Experiment 
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Experime7it  V. 

To  three  ounces  of  the  same  kind  of  urine  as  in  the  pre- 
ceding;, was  added  one  drachm  of  lime  water :  the  resuh  the 
same  as  in  the  former.  Some  precipitation  in  the  standard, 
as  in  the  preceding  experiment. 

When  we  consider  the  small  proportion  of  lime  kept  in 
solution  in  water,  and  that  the  lime  water  used  in  ray  ex- 
periments was  far  from  being  recent,  we  must  be  astonished 
at  the  minute  quantity  that  proves  sufficient  to  keep  the  uric 
acid  in  solution  :  but  this  wonder  ceases  when  we  recollect 
that  the  proportion  of  it  in  the  above  quantities  of  urine  is 
extremely  small,  and  that  it  is  scarcely  acid  ;  as  we  may 
learn  from  the  controversy  that  took  place  between  two  such 
able  chemists  as  Pearson  and  Fourcroy  on  this  subject. 
Finding,  then,  our  common  lime  water  exerting  such  powers 
in  preventing  the  separation  or  crystallization  of  this  sub- 
stance, it  occurred  to  me,  that  much  more  might  be  ex- 
pected from  barvtic  lime  water,  as  containing  a  larger  pro- 
portion of  saline  matter  in  solution  ;  and  that,  though,  from 
its  poisonous  eflects  in  the  carbonated  state,  the  internal  ex- 
hibition would  be  hazardous,  yet  it  might  prove  an  useful 
remedy  when  injected  into  the  bladder.  But  how  uncertain 
are  our  apparently  best  founded  theories  when  aot  deduced 
from  experiment ! 

Experiment  VI. 
To  three  ounces  of  urine  was  added  one  drachm  of  ba- 
rytic  lime  water,  which  immediately  seemed  to  decompose 
the  whole,  render  it  turbid,  and  give  it  the  appearance  of 
the  urifia  jumeniosa;  for  reasons  easily  and  satisfactorily 
explained  by  Fourcroy,  to  whom  I  must  refer.  After  two- 
days  I  was  surprised  to  llnd  some  small  crystalline  matter 
adhering  to  the  sides  of  the  glass  j  and,  upon  examining  the 
copious  precipitate  from  this  re-agcut,  I  found  it  blended 
with  as  much  crystallized  uric  acid  as  appeared  in  the  stan- 
dard. A  repetition  of  this  experiment,  both  since  and  at 
that  time,  afforded  the  same  resutts.  Now  the  strength  of 
barytic  lime  water  is,  to  that  of  the  common,  nearly  as  13 
to  1  ;  the  former  keeping  in  solution,  at  the  temperature  60 
8  degrees. 
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degrees,  13  grains  to  the  ounce.  Has  the  barytic,  with  all 
its  superior  energy,  less  affinity  for  the  uric  acid  than  the 
calcareous  earth  ?  or  does  a  superior  affinity,  to  some  other 
ingredients  of  the  urinary  compound,  supersede  its  union  to 
this? 

I  regret  that  the  small  quantity  of  slronthian  lime  water, 
which  I  possessed,  did  not  permit  me  to  extend  my  inquiries 
\vith  it. 

Finding,  then,  that  our  alkaline  earth  of  lime,  in  the 
weakest  possible  state  of  solution,  and  in  the  smallest  pro- 
portion, effectually  prevents  the  crystallization,  or  keeps  in 
solution  the  lithic  acid  of  urine :  if  we  only  suppose  that 
it  reaches  the  kidneys  and  bladder  in  the  smallest. quantity, 
it  must  produce  similar  effects  there,  obviate  the  further 
formation  of  gravelly  matter,  or  further  accumulation  of 
pre-existing  calculous  concretions  of  this  kind. 

Let  us  now  proceed  to  inquire  into  the  effects  of  the  pure 
and  carbonated  alkalies  themselves.  The  action  of  the  former 
being  well  known  and  acknowledged,  I  shall  content  myself 
with  one  experiment,  and  pass  on  to  the  latter. 

Exper  177167} i  VII. 
To  four  ounces  of  the  urine  of  a  child  often  depositing^ 
gravel,  on  cooling,  were  added  ten  drops  of  the  aqua  kali 
puri  of  the  shops.     After  seven  days  no  sign  of  separation  t 
some  observable  in  the  standard  after  some  hours. 

Expenme7it  VIII. 
To  four  ounces  of  urine  were  added  three  grains  only  of 
crystallized  carbonate  of  potash,  the  purity  of  which  was 
ascertained  by  Dr.  Perceval  and  myself,  and  containing, 
accordinji  to  Mr.  Kirwan,  1'23  grains  of  alkali.  After  se- 
veral  days  no  appearance  of  crystallized  matter :  some  in 
the  standard  after  forty-eight  hours. 

Expennie7it  IX. 
To  the  same  quantity  of  urine  were  added  two  grains  only 
of  the  same,  with  the  like  result. 

From  the  pure  and  carbonated,  let  us  now  proceed  to  the 
super-carbonated  and  sub -carbonated  states. 

4  ExperimeTit 
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Experiment  X. 

To  three  ounces  of  urine,  in  a  well  closed  phial,  was  added 
half  an  ounce  of  the  agua  mephitica  alkaUna,  prepared  ac- 
cording to  Dr.  Faulkner's  proportions.  No  crystallized  ap- 
pearance after  seven  days.  This  result  we  might  well  ex- 
pect, from  the  relative  large  proportion  of  its  alkaline  salt  j 
having  already  seen  equally  good  effects,  from  half  an  ounce 
only  of  Kinsley's  soda  water,  containing  a  mere  fraction  of 
alkaline  matter. 

Experiment  XI. 

To  three  ounces  of  urine  Vvcre  added  two  grains  of  the 
common  salt  of  tartar  of  the  shops,  containing,  according 
to  Mr.  Kirwan,  O'S-2  of  alkali.  The  same  results  as  in  the 
former  experiments,  even  after  six  days. 

Experiment  XII. 

Having  no  pure  mineral  alkali,  three  grains  of  the  com- 
mon crystallized  soda  of  the  shops,  containing,  according  to 
Mr.  Kirwan,  0-64  of  alkali,  were  added  to  four  ounces  of 
urine.  The  result  as  in  the  former ;  which  was  equally  pro- 
duced by  two  grains  onlv;  and  perhaps  would  have  been 
equally  so  by  one. 

Wishing  to  be  more  fully  convinced  that  the  very  large 
proportion  of  disengaged  carbonic  acid  gas  in  our  soda  wa- 
lers  did  not  counteract  the  usual  alkaline  effects  : 

Experime?it  XIII. 

To  four  ounces  of  the  urine  of  the  same  child,  which  was 
generally  surcharged  with  gravelly  matter,  I  added  half  an 
ounce  of  Kinsley's  soda  water  in  its  full  state  of  efferves- 
cence: the  phial  well  corked,  and  removed  into  a  cold. cellar, 
temperature  42  degrees.  After  four  days,  nay,  a  week,  no- 
thing but  the  usual  calcareous  sediment,  without  an  atom  of 
cr\'stallized,  or  otherwise  precipitated  uric  acid. 

From  the  above  experiments,  then,  we  learn,  that  pure 
lime  in  the  state  of  lime  water,  the  pure  alkalies,  the  sub- 
carbonated,  carbonated,  and  super-carbonaled,  all  prevent 
the  separation  of  the  uric  acid_,   by  uniting  probably  with, 

a.ud 
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and  retaining  it  in  solution.  That  tlicy  sliould  silll  exert 
their  power  in  the  super-carbonalcd  soda  water,  is  rather 
singular ;  and  we  must  suppose  that,  in  the  teni))eratarc  of 
the  human  body,  this  superabundant  gas  (which,  for  llie 
greater  part,  is  onlv  retained  bv  comprcssicm)  would  be  dis- 
engaged, and  leave  the  alkali  to  exert  its  usual  properties  j 
and  so,  I  would  presume,  it  happens. 

A  half  pint  of  soda  water  was  poured  into  a  large  glass, 
and  exposed  to  the  influence  of  the  atmosphere  in  a  tempe- 
rature of  from  60  to  73  degrees.  After  two  days  it  continued 
to  turn  litmus  red,  and  only  ceased  to  do  so  at  the  end  of 
three.  But  in  Experiment  X.  we  find  it  in  its  full  gaseous 
state,  still  possessing  its  alkaline  influence  on  the  uric  acid  j 
which  I  would  be  disposed  to  attribute  to  its  very  weak  union 
to  the  carbonic  acid  in  the  fully  carbonated  and  super-car- 
bonated states,  as  well  as  to  the  very  weak  degree  of  acidity 
of  the  uric  acid  itself,  rendering  the  most  minute  portion  of 
all  alkaline  matter  sufficient  to  its  saturation.  However  this 
may  be,  it  is  obvious  that  the  extraordinary  quantity  of  gas 
with  which  these  waters  are  surcharged,  is  undoubtedly  su- 
perfluous, and  may  probably  prove  dangerous.  In  gouty 
habits  (so  subject  to  these  complaints)  there  is  always  danger 
of  their  inducing  spasmodic  affections  of  the  stomach.  This 
has  frequently  occurred  ;  and  if,  to  prevent  it,  we  are  obliged 
to  add  spirituous  tinctures,  and  brandy,  why  not  as  well  omit 
this  super-saturation  at  once,  and  content  ourselves  with 
that  pleasing  degree  of  it  which  exceeds  but  little  that  of 
saturation  ? 

Nor  have  the  predisposed  to  apoplexy  less  to  apprehend. 
And  in  these  cases  we  find  our  own  physicians,  as  well  as 
those  of  the  sister  kingdom,  preferring  carbonated  potash, 
or  desiccated  soda.  But,  recollecting  that  I  am  acting,  on 
this  occasion,  the  part  only  of  the  experimenter,  I  shall  now 
proceed  to  consider  what  the  action  of  these  saline  substances 
may  be  on  the  uric  acid,  in  its  concrete  or  calculous  state,  as 
well  as  on  a  few  others  of  these  concretions,  which,  though 
of  a  diflerent  nature,  are  of  frequent  occurrence,  and  easy 
solubility.     The  nature  of  those  employed  in  the  following 

experiments 
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experiments  was  always  previously  ascertained  and  specified; 
they  were  also  carefully  weighed  and  dried,  both  before  and 
after  immersion  in  their  several  menstrna. 

Dr.  Percival,  of  Manchester,  as  well  as  others,  having 
experienced  the  S(»lvent  power  of  the  plain  mephitic,  or  car- 
bonated water,  on  urinary  calculi,  it  was  thought  proper  to 
repeat  his  experiments. 

Expert  nu-nt  T. 
A  fragment  of  a  calculus,  weighing  twentv-threc  grains, 
and  of  the  uric  acid  kind,  was  suspended  by  a  thread,  tor 
forty-eight  hours,  in  Nooth's  apparatus,  already  nearly  filled 
with  highly  impreirnated  aerated  vvater,  and  still  exposed  to 
a  stream  of  carbonic  acid  g:as  :  temperature  58  degrees. 
When  taken  out,  and  dried,  weighed,  as  before,  twenty- 
three  grains. 

Experiment   II. 

A  fragment  of  a  calculus,  of  the  same  kind,  welohing 
forty  grains  and  three  quarters,  was  suspended,  as  before,  in 
Nooth's  apparatus,  for  forty-eight  hours :  temperature  vary- 
ing from  forty  to  fifty-five  degrees.  On  being  taken  out, 
and  dried,  was  found  to  have  sustained  no  loss. 

Bxperijnent  III. 

An  entire  calculus,  of  a  rouiih  and  sandv  appearance, 
chiefly  of  tlie  uric  acid  kind,  but  with  some  extremely  mi- 
nute intermixed  particles  of  the  ammoniacal  magnesian  phos- 
phate, weighing  lifty-two  grains,  was  suspended,  as  before, 
for  forty-eight  hours,  in  Nooth's  apparatu-.  After  being 
taken  out,  and  dried,  was  found  to  weio;h  fifty-one  grains 
and  a  quarter  ',  so  that  there  was  here  a  loss  of  three  quar- 
ters of  a  grain:  undoubtedly  of  tlje  ammoniacal  magnesian 
phosphate. 

Experivttni  W . 

Wishing  to  see  whether  even  increased  temperature  woutd" 
add  to  the  solvent  pov.er  of  carbonic  acid,  a  fragment  of 
calculus,  of  the  uric  acid  kind,  v.eighing  twenty-two  grains, 
was  immersed,  as  before,  for  fortv-eight  hours,  in  three 
ounces  and  a  half  of  highly  impregnated  carbonated  -vater, 
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in  a  well  closed  phial,  and  laid  on  a  sand  heai  which  did  not 
exceed  the  tcmperaturt;  of  100  degrees.  After  being  taken 
out,  and  dried,  the  weight  was  found,  as  before,  twenty-two 
grains. 

From  these  experiments,  then,  we  may  conclude,  that  cal- 
culi of  the.urie  acid  kind  are  insoluble  in  carbonated  water  j 
and  that  Dr.  Pcrcival,  whose  ciiaracter  as  a  philosopher,  as 
well  as  a  physician,  deser\'^dly  standi  so  high,  must  have 
operated  upon  concretions  of  a  different  kind  ;  more  espe- 
cially as  in  his  experiments  tliere  was  a  loss  of  several  grains 
in  only  a  few  ounces  of  mcphitie  water,  whilst  none  appeared 
in  ours,  though  in  several  pounds  of  that  tluid.  He  must 
have  then  operated  upon  some  of  a  dift'erent  and  highly  so- 
luble kind'. 

Expcri-mpnf  V. 

Ohc-half  of  a  calculus,  of  the  ammcniaca'  magnesiari 
kind,  weinhino"  lOO'o  grains,  was  suspended,  as  usual,  for 
fortv-ei<'ht  hours,  in  Nooth's  apparatus  :'  temperature  50 
deo-recs.  Upon  being  taken  out,  and  dried,  was  found  to 
wciofh  92-63  grains  3  so  that  its  loss  amounted  to  VUlj  or 
rather  more  than  seven  grains  three  quarters.  And  here  we 
have  an  explanation  of  the  result  of  Dr.  Pcrclval's  exper^->^ 
ments,  bv  supposing  that  the  calculi  he  employed  must  have 
been  of  this  species;  the  extreme  solubility  of  which,  in  so 
weak  and  innocent  a  menstruum,  should  excite  the  earnest 
hope  of  our  voung  gentlemen,  in  the  surgical  department,. 
of  efi'ectins;  its  solution  by  injections  of  carbonated  water 
into  the  bladder.  To  such  safe  trials  they  nuist  be  encou- 
rac^ed  bv  the  pleasing  consideration  that  this  kind  forms  a 
laro-e  proportion  of  the  human  urinary  calculi.  On  these 
occasions  the  water  should  not  be  too  highly  impregnated,, 
lest  the  sudden  exparision  of  the  gas  under  the  human  tem- 
perature mi^ht  excite  the  bladder  to  reject  it  too  quickly. 
This  inconvenience,  however,  must  be  in  part  obviated  by 
tiie  necessity  of  previously  warming  the  injection  to  about 
the  temperature  of  60  degrees ;  a  precaution  never  to  be 
omitted.  But  to  return  to  the  alkaline  earths  and  salts : — 
Exptiimcnt  VI. 
One-half  of  a  uric  acid  calculus  was  suspended,  for  forty 


eight 
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eight  hours,  in  four  ounces  of  lime  water  :  temperature  as 
before.  After  being  dried,  was  found  to  have  lost  seven 
grains  three  quarters;  and  the  surface  to  be  covered  with  a 
granular  efflorescence,  which,  in  drviuir,  detaches  itself.  The 
calculus  was  so  much  softened  as  to  leave  little  doubt  of 
its  entH'e  destruction  by  a  few  more  immersions.  It  was 
again  suspended  for  a  month,  in  the  same  quantity  of  lime 
water,  in  the  ten}peraiure  of  the  atmosphere  onlv,  without 
any  renewal  of  the  menstruum  ;  when  it  was  found  to  have 
lost  twenty-four  grains.  Now,  if  the  lime  water  had  been 
frequently  renewed,  and  its  energy  assisted  bv  the  standard 
heat  of  the  human  body,  no  doubt  but  it  would  have  been 
entirely  broken  down  in  a  much  shorter  time.  We  find, 
then,  lime  water  not  only  preventing  the  separation  of  uric 
acid  from  urine,  but  acting  powerfully  upon  it  in  its  most 
compact  form.  How  well  founded,  then,  were  the  experi- 
ments of  Whyte,  as  well  as  the  opinion  of  Dr.  Smyth ;  and 
how  little  deserving  the  latter  the  obloquy  of  his  contempo- 
raries for  his  predilection  to  it  1  Now  this  result,  corre- 
sponding also  with  Scheele's,  points  it  out  to  us  as  one  of 
our  most  safe  and  active  agents,  when  injected  into  the  blad- 
der with  the  necessary  precautions.  And  we  nuist  feel  sur- 
prised that  no  attempts  of  that  kind  have  been  made  since 
the  time  of  Whyte. 

Experiment  VII. 

A  fragment  of  calculus,  of  the  uric  acid  kind,  weighing 
seventy-nine  grains  and  a  quarter,  was  suspended,  for  forty- 
eight  hours,  in  a  mixture  consisting  of  four  ounces  of  di- 
stilled water  and  twenty- five  drops  of  the  weak  aqua  kali 
puri  oi  the  shops,  which  merely  gave  it  an  alkaline  taste. 
It  was  then  placed  on  a  sand  heat;  temperature  varying  oc- 
casionally from  60  to  100  degrees.  After  being  taken  out, 
and  dried,  it  weighed  seventy-four  grains  and  three  quarters  j 
-so  that  the  loss  amounted  to  four  grains  and  a  half.  This 
weak  lixivium,  it  appears,  then,  operated  upon  it,  acquired 
a  yellow  colour,  a  sweet  taste,  and  precipitated,  with  a  few 
drops  of  muriatic  acid,  a  white  sediment,  easSy  recognizable 
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by  the  small,   silky,  needle-shaped,  crystalline  appearance 
peculiar  to  the  uric  acid. 

Exprrmenf  VITT. 
This  same  fragment  of  calculus,  after  being  well  washed', 
and  dried,  was  again  ininierscd,  for  forty- eight  hours,  in  a 
Ijxivium  considting  of  OTily  twenty  drops  of  atjua  kali  pari 
to  four  ounces  of  distilled  wa4er,  and  under  the  same  cir- 
cumstances. Upon  being  taken  out,  and  dried,  it  was 
found  to  have  lost  four  grains  and  a  quarter.  The  solution 
was  of  a  yeHowish  green  colour,  lost  all  alkaline  taste,  and 
precipitated,  as  before,  with  either  the  acetous  or  muriatic 
acid. 

Erpcrirnent  TX. 

A  fragment  of  calculus,  of  the  same  kind,  weighing 
eighty-one  grains,  was  suspended,  as  before,  for  forty-eight 
hours,  in  a  mixture  consisting  only  of  fifteen  drops  of  the 
same  alkali  to  four  ounces  of  distilled  water,  which  scarcely 
imparted  an  alkaline  taste.  After  being  taken  aut,  an<I  dried, 
it  was  found  to  have  lost  one  grain  and  three  quarters  ;  the 
specimen  consisting  chieflv  of  the  external  laminae,  much 
more  slowly  acted  npon. 

Experiment  X. 
This  same  fragment,  washed  and  dried,  was  agaim  im- 
mersed, for  forty-cii\ht  hours,  in  a  similar  lixivium,  and 
imder  the  like  circumstances.  Tlic  loss  novv  amounted  to 
wearly  four  grrains  ;  and  from  this  we  learn  ho^v  considerably 
the  energy  of  the  mensinmm  is  increa-*ed  by  each  succeeding, 
immersion;  so  much  so,  indeed,  that  a  few  repetitions  en- 
able it  to  disunite  the  laminae,  and  cause  them  to  crumbJe 
into  a  pulverul':»nt  state,  easily  voidable  with  the  urine.  To 
the  happv  result,  therefore,  of  this  experiment  let  me  ear- 
nestly solicit  the  attention  of  our  young  practitioners. 

^To  be  continued.] 
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V.  Hie  Syphon  appliedie  the  JJorm  Tub  as  a  Refrigerator-, 
•or,  A  Plan  for  cotweijvig  Hater  in  any  Quantity  to  a 
IVorm  Tub  of  the  largest  Dimensions ,  if  perfectly  Air 
iight.     By  Alexani>l:k  Joh>'.stox,  Engineer*. 

A.  -T  iG.  3.  Plate  IT.  The  feed  pipe  of  coJd  water. 

B.  Tlie  hot  water,  or  waste  pipe.,  the  end  of  which  must 
be  about  two  feet  lower  thaa  the  ftied  pipe,  to  make  it  act 
with  full  effect. 

When  you  commence  work,  vou  n)uist  stiut  the  cock^, 
and  fill  the  tub  through  a  hole  at  top,  and,  of  course,  both 
pipes,  and,  when  full,  stop  the  hole  at  top,  and  open  the 
cocGcs  together ;  the  water  will  then  comn)en<:t;  running,  and 
continue  as  long  as  the  supply  holds  good,  as  k  acts  in  every 
respect  on  the  principle  of  a  syphon. 

By  this  means  pumps,  horse  mills,  and  other  machinery, 
are  rendered  minecessary  fur  that  purpose. 

The  application  of  this  improvement  is  simple,  and  exe- 
cuted at  a  very  little  expense.  The  saving,  I  thi-nk,  may  be 
calculated  at  upwards  of  one  hundred  horses  per  annum,  for 
the  city  of  Dublin  alone. 

I  have  executed  one  for  Nicholas  Roe,  esq.  Marybone- 
lane. 

AtEXANDKU  JOHNSTOX. 
Dublin,  Ji%  6,  18G3. 


Yl.    Description  of  a   Comctarium  invented  by 
Ez.  Walker,   Esq. 

To  Mr.  Tilioeh. 

SJH  Lynn,  Jan.  21,  1R06. 

1  HAVE  lately  constructed  a  cometarium,  which  produces  a 
more  beautiful  effect  than  any  instrument  of  the  kind  that  I 
am  acquainted  with.  It  is  founded  on  a  property  of  the 
convex  lens,  that  I  do  not  remen)ber  to  have  seen  taken 
}iotic€  of  by  any  writer  on  optics;  and  thinking  that  it  may 

•  From  Transaitionr.  qftke  Duhii/i  Soiiettj,  vo].  iii. 
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afford  amusement  to  some  of  vour  readers,  I  have  taken  the 
liberty  to  trouble  you  with  a  description  of  it. 

The  first  part  of  my  instrument  that  I  shall  describe  con- 
sists of  a  mahogany  hoard,  14  inches  in  length  and  10  in 
breadth,  fixed  to  a  stand  in  a  perpendicular  direction,  in  the 
following  manner : 

A  brass  pin,  suflScienlly  strong  to  bear  the  weight  of  the 
instrument,  is  screwed  into  the  side  of  a  stand  of  a  tele- 
scope ;  the  other  end  of  the  pin  is  tapped,  and  has  a  button 
screw  that  turns  upon  it.  This  pin  goes  through  a  hole 
near  the  bottom  of  the  board,  and  by  means  of  the  button 
screw  and  brass  washers  the  board  is  made  fast  to  the  stand. 
Near  the  top  of  the  board  a  hole  6  inches  wide  and  3  inches 
high  is  cut  through  it ;  the  top  of  the  hole  being  3  inches 
from  the  top  of  the  board, 

2dly.  A  double  convex  lens,  4  inches  in  diameter  and  24 
inches  focal  distance,  set  in  a  piece  of  mahogany  6  inches 
square,  is  mounted  in  a  square  frame  6  inches  within.  The 
lens  turns  round  within  this  frame  upon  two  pins,  like  a 
looking-glass  that  is  made  to  stand  upon  a  table.  This 
frame  is  made  fast  to  the  board  with  sere\v3  around  the  hole 
above  mentioned,  in  such  a  manner  that  one  part  of  the  lens 
may  be  on  one  side  of  the  board,  and  the  other  part  on  the 
other  side.  That  side  of  the  board  on  which  the  frame  is 
fixed,  I  shall,  for  the  sake  of  distinction,  call  the  back  part 
of  the  instrument. 

About  2:}-  inches  below  the  centre  of  this  lens,  another 
lens  of  half  an  inch  in  diameter,  and  36  inches  focal  distance, 
is  placed  on  the  back  part  of  the  instrument,  against  a  hole 
made  through  the  mahogany  board.  As  this  lens  requires 
adjustment,  it  is  set  in  a  small  piece  of  wood  that  slides  in  a 
dove-tail  franre  fixed  to  the  back  part  of  the  instrument; 
and  a  lens  of  1^  inch  diameter,  and  40  inches  focal  distance, 
is  fixed  in  a  hole  near  the  bottom  of  the  board. 

Directions  fo}-  iising  the  Instrument. 
Having  set  the  instrument  upon  a  table,  with  its  back 
turned  towards  a  white  wall,  at  the  distance  of  23  inches, 
turn  that  part  of  the  great  lens  that  is  behind  the  instrument 

until 
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until  it  makes  an  angle  of  about  50°  with  the  top  part  of  the 
frame  in  which  it  turns.  Then  place  a  lighted  candle  before 
the  ccffhetarium,  at  the  distance  of  is  feet,  and  the  light 
which  passes  through  the  great  lens  forms  a  bcaulifal  repre- 
sentation of  the  tail  of  a  comet  upon  the  wall ;  the  light 
which  passes  through  the  small  lens  represents  its  head,  and 
that  light  which  falls  upon  the  other  lens  is  converged  to  a 
circular  spot,  which  represents  the  sun. 

When  the  instrument  is  turned  round  by  hand  on  the  pin 
which  supports  it,  the  comet  revolves  round  the  sun,  ihe 
head  and  tail  of  the  comet  aKvdvs  keeping  in  ihe  same  posi- 
tion, with  respect  to  the  sun,  in  even-  part  of  its  orbit. 

And  as  no  light  is  suiFered  to  pass  through  the  instrument 
^except  that  which  goes  through  the  glasses,  and  no  light 
being  in  the  room  except  one  candle,  the  luminous  pictures 
are  seen,  upon  the  dark  shadow  n)ade  by  the  opaque  parts  of 
the  instrument,  exceedingly  clear  and  well  detined.  The 
liead  and  that  part  of  the  tail  which  joms  to  it  are  verv  bril- 
liant; but  this  brilliancy  of  the  tail  gradually  decreases  to- 
wards its  end,  as  represented  in  Plate  III. 

I  am,  sir,  your  humble  servant, 

Ez.  Walker. 


VII.  A  Deicriptio?!  of  a  Property  of  Caoiftcho?/c,  or  Indian 
RuHer ;  luith  some  Reflections  on  the  Canst^  of  the  Elas- 
ticity of  this  Substance.     In  a  Letter  to  £)/-.. Holme  •=. 

Middleshaw,  near  Kendal,  ■ 
SIR,  Nov.  as,   1802. 

JL  HE  substance  called  caoutchouc,  or  Indian  rubber,  pos- 
sesses a  singular  property,  which,  I  believe,  has  never  been 
taken  notice  of  in  print,  at  least  by  anv  English  writer  :  the 
present  letter  contains  my  experiments  and  reflections  on  the 
pubject ;  and  should  they  appear  to  deserve  the  attention  of 
your  philosophical  friends,  I  am  certain  you  will  take  the 
trouble  of  communicating  the  paper  to  the  Literary  and 
Philosophical  Society  of  Manchester. 

*  From  Manchester  Transactions,  second  series,  vol.i. 
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The  property  I  am  about  to  describe  depends  on  the  tem" 
perature  oF  the  caoutchouc  which  is  used   in  the  experi- 
ment; for  heat  increases  the  pliancy  of  the  substance,  and 
cold,  on  the  contrary,  renders  it  more  rigid  j  so  that  when 
a  shp  of  this  resin  has  been   sufficiently  warmed,  it  maybe 
extended  to  more  than  twice  its  natural  length,  by  a  moderate 
force  applied  to  its  extremities;  after  \\'hich  it  will  recover  its 
original  dimensions  in  a  moment,  provided  one  of  the  ends  of 
it  be  let  go  as  soon  as  it  has  been  stretched.    This  disposition 
01  the  substance  may  be  produced  by  a  degree  of  ttniperaUire 
less  than  the  heat  of  the  blood  ;  it  is  therefore  necessary  to 
prepare  a  slip  of  it,  by  steeping  it  for  a  few  minutes  in  warm 
water,  or  by  holding  it  somewhat  longer  in  the  fist :  either  of 
these  precautions  makes  the  resin  pliant,  and   fits  it  for  the 
experiment,  which  is  performed  in  the  following  manner: 

I  made  a  piece  of  caoutchouc  a  little  heavier  than  an  equal 
bulk  of  water,  the  temperature  of  which  was  45  degrees  ; 
the  vessel  containing  the  resin  and  water  was  then  placed  on 
the  fire;  and  when  the  contents  of  it  were  heated  to  130 
degrees,  the  caoutchouc  tioated  on  the  surface, 

Experiment  T, 
Hold  one  end  of  the  slip,  thus  prepared,  between   the 
thumb  and  fore-finger  of  each  hand,  bring  the  middle  of  the 
piece  into  slight  contact  with  the  edges  of  the  lips,  taking 
care  to  keep  it  straiiiht   at  the  time,  but   n(H  to   si.relch  it 
much  bevond  its  natural  length  :  after  taking  these  prepara- 
tory steps,  exter.d  the  slip  suddenly,  and  you  will  immedi-r 
ately  perceive  a  sensation  oF  warmth   in   that  part  of  the 
mouth  whicU   touches  it,  arising  from  an  augmentation  of 
temperature   in    the  cnoutcl- uc  ;    for  this   resin   evidently 
grows  warmer  the  further  it  is  extended,  and  the   edges  of 
the  lips  possess  a  high  degree  o,f  sensibility,  which  enables 
them  to  discover  these  changes  with  greater  facility   than 
other  parts   of  the   body.      The    increase   of  temperature, 
•which  IS  perceived  upon  extending  a  piece  of  caoutchouc, 
may  be  destroyed  in   an  instant,  by   permitting  the  slip  to 
contract  again  ;  which   it  will   do  quickly   by   virtue  of  its 
own  spring,  as  oft  a:;  the  stretching  force  ceases  to  act  as 

aoon 
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toon  as  it  has  been  fully  exerted.  Perhaps  it  \A'ill  be  ^nid, 
that  the  preceding  experiment  is  conducted  in  a  negligent 
manner;  that  a  person  who  wiches  for  accuracy  will  not 
trust  his  own  sense  ot  feeling  in  inouiries  of  thin  description, 
but  will  contrive  to  emnloy  a  thernioaiettr  in  the  business. 
Should  the  objection  be  started,  the  answer  to  it  is  obvious ; 
for  the  experiment  in  its  present  state  demonstrates  the 
realitv  of  a  sinijuiar  fact,  by  convincing  that  senst;,  which 
is  the  only  direci  judge  in  the  case,  that  the  temperature  of 
a  piece  of  caoutchouc  may  be  changed  by  compelling  it  to 
change  its  dimensions.  The  use  of  a  thermometer  deter" 
inines  the  relative  magnitudes  of  these  variations^  by  refer- 
ring the  question  of  temperature  to  the  eye:  experiments  of 
this  sort  iire  therefore  of  a  n;,itlieniatical  nature,  and  afford  a 
kind  of  knowledge  with  which  we  have  nolhing  to  do  at 
present ;  for  we  are  not  inquiring  after  propc^rtions,  but  en- 
tleavourina:  to  establish  the  certainty  of  a  fact,  which  may 
assist  in  discoverino:  the  reason  of  tiie  unconmion  elasticity 
observable  in  caoutchouc.  My  essay  or  letter  appears  to  be 
running  into  a  lono;  digression  ;  the  subject  must  therefore 
be  resumed,  and  it  will  not  be  improper  to  premise  the  fol- 
lowing simple  experiment,  in  the  present  state  of  the  inquiry, 
because  it  seems  capable  of  aiibrdi ng  no  inconsiderable  de- 
gree of  insiirht  into  the  plan  which  nature  pursues  in  pro- 
ducing the  phcenonienon  in  question. 

Ed-p-riment  II. 
If  one  end  of  a  slip  of  caoutchouc  be  fastened  to  a  rod  of 
metal  or  wood,  and  a  weighi  be  lixed  to  the  otiier  extremity, 
in  order  to  keep  it  in  a  vertical  position,  the  thonj;  will  be 
found  to  become  sh(^rter  with  heat  and  longer  with  cold. 
The  processes  of  heating,  cooling,  and  measurijio  bodies  ar€ 
so  well  known,  that  I  need  not  enter  mto  the  miuuter  parts 
of  the  experiment;  it  v. ill  be  proper  however  to  add,  that 
an  incr&ase  of  temperature  diminishes  the  specillc  gravity  of 
the  Indian  rubber,  and  a  loss  of  heat  occasions  a  contrary 
effect  in  it,  as  I  have  proved  experimentally.  The  know- 
ledge of  the  latter  fact  leads  me  to  conclude,  apparently  on 
reasonable  grounds,  that  tlic  pores  or  ii!teisUo.;s  of  caout- 
chouc 
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chouc  are  enlarged  by  heat  and  diminished  by  cold  ;   conse- 
quently when  a  slip  of  this  substance  which  reyiains  extended 
by  a  weight,  or  the  application  of  Ibrcc,  happens  to  contract 
from  an  accession  of  temperature,  the  capacity  of  its  pores, 
taken  separately  or  collectively,  is  augmented  by  the  change 
that  takes  place  in  the  figure  of  the  thong.     Nqw  if  the  ex- 
istence of  caloric  be  admitted,  it  will  follow  from  the  pre- 
ceding arguments,  that  thepha^nomenon  under  consideration 
is  occasioned  by  the  alternate  absorption  and  emission  of  the 
calorilic  fluid,  in  the  same  manner  that  ropes,  the  blades  of 
fuci,  as  well  as  many  more  bodies,  are  obliged  to  contract 
and   extend   themselves,    by   the    alternate    absorption   and 
emission  of  water.     You  will  perceive  by  the  tenour  of  the 
foregoing  observations,  that  n)y  theory  of  this  case  of  elas- 
ticity is  perfectly  mechanical  ;  in  fact,   the  explanation  of  it 
depends  upon   the  mutual   attraction  of  caloric  and   caout- 
chouc ;    the  former  of  which   penetrates    the  latter,    and 
pervades  every  part  of  it  with  the  greatest  ease  and  expedi- 
tion, by  which  the  resin  is  compelled  to  accommodate  its 
pores  to  that  portion  of  the  calorific  fluid  which  is  due  to  its 
whole   mass,  at  any  particular  degree  of  temperature.     In 
order  to   apply  the  last  remark  to  the  phaenomenon  under 
consideration,  I  may  observe,  that  if  a  force  be  exerted  on  a 
piece  of  caoutchouc  to  alter  the  dimensions  of  its  pores,  the 
mutual  attraction  mentioned  above  will  resist  the  eflfort.  But 
the  ease  with  which  this  substance  mav  be  made  to  change 
its   figure,  and  the  retractile  power   which  it  possesses  on 
these  occasions,  show    that   its  constituent  particles  move 
freely  amongst  themselves  :  but  where  there  is  motion  there 
is  void  space  ;  consequently  caoutchouc  abounds  with  innu- 
merable pores  or  interstices,  the  magnitudes  of  which   are, 
variable,  because  the  specific  gravity  of  the  resin  becomes 
Jess  with  heat  and  greater  with  cold.  Now  if  the  dimensions 
of  the    pores  in  a   piece  of  caoutchouc  can  be  lessened, 
without  taking  away  part  of  the  matter  of  heat  which   it 
contains  at  the  time,  this  new  arrangement  in  the  internal 
structure  of  the  slip  will  lessen  its  capacity  for  the  matter  of 
heat,  and  consef]uently  augment  its  temperature.     But  the 
warmth  of  such  a  slip  is  increased  by  stretching  it,,  according 
8  to 
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to  the  first  experiment:  the  pores  of  it  are  therefore  dimi- 
nished ;  and  the  effort  which  it  exerts  at  the  time  arises  from 
the  mutual  attraction  of  the  caoutchouc  and  caloric,  which 
.attraction  causes  an  endeavour  to  enlarge  the  interstices  of 
the  former  for  the  reception  of  the  latter  :  hence  it  happens 
that  the  thong  contracts  longitudinally,  according  to  the 
second  experiment,  and  the  redundant  caloric  is  absorbed  in 
the  course  of  this  operation,  whicli  again  reduces  the  tem- 
perature. The  preceding  explanation  agrees  very  well  with 
the  phoenomenon,  as  it  is  stated  in  the  beginning  of  this 
letter;  and  the  theory  receives  additional  confirmation  from 
the  fQJlowing  facts. 

Experiment  III. 

If  a  thong  of  caoutchouc  be  stretched,  in  water  warmer 
than  itself,  it  retains  its  elasticity  unimpaired  ;  on  the  con- 
trary, if  the  experiment  be  made  in  water  colder  than  itself, 
it  loses  part  of  its  retractile  power,  being  unable  to  recover 
its  former  figure  ;  but  let  the  thong  be  placed  in  hot  water, 
while  it  remains  extended  for  want  of  spring,  and  the  heat 
will  immediately  make  it  contract  bri?klv.  The  forcffoinjr 
circumstances  may  be  considered  as  proving,  that  the  elasti- 
city of  caoutchouc  is  not  a  constitutional  quality  of  the 
substance,  but  a  contingent  effect,  arising  from  the  loss  of 
equilibrium  between  the  portion  of  caloric,  which  the  resin 
happens  to  contain  at  any  mon>ent,  and  its  capacity  to  re- 
ceive that  fluid  at  the  same  instant.  The  object  of  the  pre- 
sent letter  is  to  demonstrate,  that  the  faculty  of  this  body 
to  absorb  the  calorific  principle  may  be  lessened,  by  forcibly 
diminishing  the  magnitudes  of  its  pores,  and  this  essential 
point  ol'  the  theory  may  be  confirmed  by  experinient ;  for 
the  specific  gravity  of  a  slip  of  caoutchouc  is  increased,  by 
Jceepiug  it  extended  while  it  is  weighed  in  water. 

John  Gough. 
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VIII.    Remarks  on  Uruie,  and  the  Prognostics  which  are 
derived  from  il .     Ihj  Dr.  Collenbuch*. 

jl'he  superstitious  ideas  and  erroneous  opinions  of  the  mul- 
titude, and  even  of  many  persons  otherwise  wcH  informed, 
but  ignorant  of  medicine,  have  made  me  think  that  it  would 
be  more  useful  to  explain  to  that  part  of  the  public  who  are 
Strangers  to  the  healing  art,  the  phaenomena  which  are  pro- 
duced, whether  in  a  state  of  health  or  sickness,  than  to  make 
known  empirical  rqles  and  modes  of  treatment,  whiclj  are 
more  dangerous  than  tiseful. 

This  object  has  been  already  partly  fulfilled  in  different 
physiological  and  anatomical  treatises,  destined  for  those 
\vho  are  not  physicians  ;  but  let  me  only  say  a  few  words  on 
a  subject  on  u  hich  too  many  persons  have  false  ideas,  viz. 
on  urine,  and  the  prognostics  derived  from  it. 

The  kidneys  are  destined  to  secrete  from  the  blood  the 
fluid  known  by  the  name  of  urine,  and  which  cannot  re- 
jiiain  in  the  blood  without  prejudice  to  the  health.  The 
constituent  parts  of  this  fluid  are  different  according  to  the 
age  of  the  individual,  the  season  of  the  year,  food,  drink,  and 
other  circumstances;  but  in  general  the  urine  contains  \\h^t 
js  callfjd  salt  of  urine,  a  little  common  salt,  som«  calcareous 
earth,  and  mucus.  These  substances,  according  to  circum- 
{>tancps,  are  di>so!ved  in  more  or  less  water.  The  colour,  smell, 
and  taste  of  urine  vary  according  to  the  propx^rtion  of  these 
ingredients  to  tjie  quantity  of  water.  Thus,  if  suitable  quan- 
tities of  salt,  lime,  Sec,  are  dissolved  in  ^  proportionate 
quantiiv  of  water,  the  result  will  be  urinp  of  a  citron-yellow, 
and  which  has  a  particular  smell  and  taste,  suph  as  is  found 
in  the  urine  of  a  person  in  a  state  of  health  ;  but  if  the  pro- 
portion of  water  is  too  great  relatively  to  other  substances, 
the  colour  of  the  urine  becomckj  clearer,  and  the  smell  and 
taste  weaker.  Supposing  a  contrary  mixture,  i.e.  if  these 
substances  be  dissolved  in  a  smaller  quantity  of  water,  the 
urine  takes  a  darker  colour,  a  stronger  taste  and  smell,  and  it 
will  become  more  yellow,  and  of  a  deep  or  clear  red.  If 
it  contains  other  substances,  for  example,  a  quantity  of  bile, 
•  From  the  Gcnrjar.  jtS 
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Its  colour  will  become  of  a  saffron -yellow  ;  if  the  bile  is  cor- 
rupted it  will  become  green,  and  black  if  there  be  any  mix- 
tare  of  blood  in  the  urine,  as,  for  instance,  in  putrid  fevers. 
Thus  it  is  from  the  appearance  of  the  urme  we  are  enabled 
to  judge  of  the  nature  of  the  forces  of  the  body,  and  of  the 
different  combinations  of  its  constituent  parts ;  and  on  that 
account  we  have  recourse  to  ihat  fluid  for  the  p'lrpose  of  de- 
termining: the  state  of  the  forces  and  humours  of  a  patient, 

1.  Let  us  judge  if  these  force?;  are  active  or  not.  We 
c&Uforces  those  qualities  of  the  body  by  which  it  performs  its 
functions  in  the  order  and  manner  that  are  convenient. 
These  forces  mav  be  more  or  less  active.  If  we  wish  to  give 
action  to  a  force  which  is  rather  inert,  we  excite  it  by  irrita- 
tion. For  example,  when  we  feel  a  tickling  in  the  soles  of 
the  feet,  the  toes  and  the  foot  immediately  contract:  since 
the  skin  or  the  fibres  have  this  power  of  contracting  them- 
selves bv  the  influence  of  irritation,  it  thence  results,  that 
the  veins,  which  every  where  traverse  the  body,  shrink,  and 
consequentlv  can  onlv  conduct  a  smaller  quantity  of  the 
blood — merely  the  aqueous  particles  ;  and  if  a  similar  con- 
traction takes  place  in  the  region  of  the  kidneys,  they  will 
receive  onlv  the  aqueous  parts  of  the  blood,  and  will  secrete 
a  clear  urine  like  water.  This  is  what  takes  place  in  fevers 
when  shivering  fits  are  experienced.  But  this  quality  of 
urine,  which  in  this  case  announces  an  augmentation  of 
forces,  mav,  under  other  circumstances,  announce  a  weak- 
ness and  relaxation  of  the  body,  particularly  in  the  kidneys, 
which  then  make  their  secretions  less  perfectly.  Such  urine 
may  indicate  great  danger,  and  even  death.  If  it  comes 
from  persons  attacked  by  infianwiiatory  fevers,  it  announces 
that  the  blood  is  so  thick,  viscous,  or  near  being  coagulated, 
that  drinks  cannot  mix  with  it,  and  aie  voided  almost  with- 
out alteration.  I  mean  to  slate  hereafter  the  consequences 
which  result  from  this  difference  in  prognostics  by  means 
of  urine. 

2.  The  urine  makes  us  acquainted  with  the  nature  of  the 
constituent  parts  of  the  body,  and  of  their  relative  quantities. 
It  enables  us  to  judge  also  if  those  parts  be  strongly  united 
together,  or  if  they  are  very  soluble,  and  tend  to  corruption. 

In 
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In  the  latter  case  the  urine  will  be  of  a  deeper  brown  colour, 
and  often  black,  and  its  smell  will  be  as  foetid  as  the  urine 
of  a  person  in  good  health  which  has  been  ..ilovved  to  stand 
a  long  time,  especially  if  in  a  warm  exposure.  Vi  the  urine, 
then,  at  the  moment  of  evacuation,  has  already  acquired  a 
foetid  smell,  and  if  the  colour  of  it  is  dark  broun,  it  may 
be  safely  concluded  that  the  humours  of  the  body  are  cx- 
tremelv  soluble,  and  have  a  tendency  to  putrefaction. 

If,  bv  accident,  any  one  of  the  constituent  parts  of  the 
huniours  is  augmented;  if  the  secretion  of  a  part  of  the  n, 
which,  being  hurtful  or  useless  to  the  body,  ought  to  he  se- 
parated from  it,  is  arrested, — for  example,  the  sec.ctioi;  of 
sweat ;  or  if  the  humours  destined  for  other  functions  (biie- 
for  instance)  enter  into  the  blood,  it  follows  necessarily  that 
the  quantity  of  the  constituent  parts  of  the  blood,  and  of 
course  of  the  urine  also,  will  be  changed  :  and  thus  the  urine 
will  take  other  colours  and  other  qualities. 

Thus  when  perspiration  is  suppressed,  at  least  if  the 
matter  which  should  be  exuded  does  not  recoil  into  another 
channel,  the  consequence  will  be  an  abundant  discharge  of 
clear  and  limpid  urine. 

If  bile  be  mixed  with  the  blood,  supposing  the  bile  to  be 
in  a  o-ood  state  the  urine  will  become  saffron  yellow :  if  it 
be  corrupted,  the  urine  will  become  green  or  black. 

If  the  urine  is  turbid,  or  of  a  clear  brown,  it  indicates  that 
the  functions  of  the  body  are  disturbed,  and  that  secretion 
cannot  be  made  in  the  proper  manner.  This  urine,  because 
it  has  a  resemblance  to  those  of  certain  animals,  is  called 
zirina  juynentosa. 

The  urine  of  itself  never  proves  any  thing  positively :  other 
circumstances  of  the  malady  must  confirm  the  presumptions 
which  the  appearance  of  the  urine  had  enabled  us  to  form  ; 
and  it  is  very  wrong  to  examine  first  the  urine,  and  the 
other  symptoms  of  the  disease  afterwards.  If  the  physician 
takes  the  uncertain  signs  of  the  urine  as  certain  prognostics 
of  the  disorder,  the  patient  may,  in  his  turn,  regard  that  as 
a  certain  sign  of  the  ignorance  of  his  physician. 

To  prove  what  I  advance,  I  shall  only  cite  an  example. 
Black  urine  indicates  corrupted  bile  j  or  with  one  who  has 

strained 
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strained  himself,  or  met  with  l)rui=es  or  violent  treatment^ 
it  indicates  the  absorption  of  coagulated  blood.  In  putrid 
fevers  it  announces  the  dissolution  of  humours  ;  it  may  also 
indicate  the  suppression  of  haemorrhoides,  or  the  courses : 
and  in  women  in  childbed,  the  suppression  of  the  hchra. 

But  supposing  that  a  man  who  has  b-^en  severely  beaten 
in  some  scuffle,  or  trampled  under  foot,  attempts  to  heal 
himself  bv  don)estic  medicines  alone,  but  still  feels  a  con- 
tinuance of  pains  in  his  back  and  body ;  and  that,  after 
bathing  the  parts  with  wine,  or  using  some  similar  remedy, 
he  finds  to  his  great  surprise,  at  the  end  of  three  or  four 
days,  that  his  urine  is  black, — iiTUfiediately  he  sends  it  to 
his  physician  and  asks  what  is  his  disorder, — as  if  the  phy- 
sician could  know  it  by  divination.  If  the  physician  is  not 
aware  of  the  real  cause  of  the  disorder,  he  never  will  divine 
that  the  patient  has  received  blows,  that  his  back  is  marked 
with  black  and  yellow  spots,  and  that  his  body  contains  co- 
agulated blood,  of  which  a  part,  however,  escapes  into  the 
urine. 

He  will  more  likely  say,  if  putrid  fevers  are  then  raging, 
that  the  patient  labours  under  that  species  of  fever,  and  that 
he  will  die  soon ;  or,  perhaps,  he  will  name  some  of  the  dis- 
orders above  mentioned  as  giving  this  blackness  to  the  urine^ 
according  as  he  finds  more  or  less  resemblance  in  the  ap- 
pearance of  that  fluid  to  the  indications  which  w:e  usually 
expect  from  it  of  various  disorders. 


iX.    Twenty-sixth  Comrmimcation  from-  Dr.  Thornton, 
relative  to  Pneumatic  Medicine. 

To  Mr.  Ti/Ioch. 

No.  1,  Hinde-street,  Rlanchester- 
DEAR  SIB,  square,  Feb.  18,  1S06. 

JtIaving  saved  the  life  of  a  first  cousin,  sir  John  Braith- 
waite,  (who  by  mistake  took  a  two  ounce  phial  of  laudanum 
for  another  draught.)  by  means  of  acids  and  the  inhalation  of 
vital  air,  I  had  confidence  in  this  practice,  and  a  few  days 
back  tried  it  in  a  very  decided  case.  '* 

A  sfcn- 
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A  gentleman  in  the  vigour  of  lile  meeting  with  a  g:reat 
disappointment,  liad  not  the  resolution  to  bear  up  against 
the  shock,  and  he  lornied  the  horrid  plan  of  '-elt-mnrdcr^ 
The  pihtol  disappointing  him  in  going  off,  hir  took  twa 
ounces  of  laudanum,  which  lie  had  procuied  in  smaller 
portions  at  differeni,  shops.  The  apoihecarv  in  the  neigh- 
bourhood, Mr.  Goodchild  of  Park-street,  waa  sent  for,  wha 
got  down  a  scruple  of  vitriolated  zinc,  one  of  the  quickest 
and  most  powerful  of  our  emetics.  Not  finding  this  to  act, 
ho  gave  the  same  dose,  and  repeated  it  until  a  drachm  was 
taken,  with  a  scruple  of  tartar  emetic  j  but  such  was  the 
torpor  of  the  st.omach,  that,  as  in  the  case  of  sir  .Tohn 
Braithwalic,  no  emetic  efTeci  was  produced.  In  this  state  I 
was  sent  for,  and  I  found  the  patient,  4  gentleman  in  the 
army,  of  noble  birth,  convul>ed  ;  his  eves  swmmiing  in 
death  ;  cold  clammy  sweats  came  on  ;  the  pulse  scarcely" 
perceptible,  intcrmitient,  and  hardly  beating  after  each 
convulsion,  tlie  head  hung  pendent  upon  the  shoulder.  Aft 
soon  as  I  entered  the  house  I  ordered  vinegar  to  be  brought 
up,  and  lemon  juice  to  be  procured  j  and  diluting  the  vine- 
gar with  a  little  water,  pressing  down  the  tongue,  I  poured 
the  vinegar  into  the  oesopliagus,  and  afterwards  I  got  down 
more  than  three  lemons  mixed  with  a  little  water.  The 
effect  of  the  acid  was  instantlv  perceptible;  the  eyes  opened  ; 
the  senses  returned  ;  the  convulsion  for  the  time  ceased  ;  and 
the  stomach  having  imbibed  the  oxygen  from  the  acid, 
which  is  according  to  Girtanner  the  irruablc  principle,  or,  a? 
must  be  allowed,  the  shw  qua  non  of  irritability,  it  became 
sensible  to  the  emetic,  and  the  stomach  disgorged  its  con- 
tents. Mure  acid  being  got  down,  and  plentiful  dilution, 
what  was  thrown  up  was  free  from  all  acidity,  and  reason 
resumed  its  empire;  but  still  a  sense  of  great  drowsiness 
prevailed,  with  occasional  spasms.  The  vital  air  uas  now- 
procured,  which  Mr.  Ince  of  York  Buildings  administered  ; 
and  the  gentleman,  alter  inhaling  a  gallon  diluted  with 
twice  that  quantity  of  atmospheric,  expressed  himself 
"  greatly  revived." — This  being  repeated  gave  the  muscles 
their  tone,  the  spasms  recurred  with  diminished  violence, 
and  the  patient  "  felt  less  languor."    To  be  brief ;  he  passed 
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a  restless  nig-ht,  slept  towards  morning  ;  awoke  with  head-* 
ache ;  took  his  breakfast  of  coflee  in  bed  j  got  up  to  dinner, 
and  was  as  well  as  ever  the  following  day. 

Observations  on  this  Case  ly  Dr.  Thornton. 

1.  Opium  deprives  the  system  of  its  oxygen;  that  is,  it 
renders  the  fibres  less  attractive  of  that  principle  :  and  hence 
oxygenated  metals,  presenting  less  ainnity  to  the  fibres  of 
the  stomach,  are  not  decomposed,  and  fail  of  counteract-  • 
jng  the  fatal  effects  of  opium.  The  vegetable  acids  easily 
give  out  their  oxygen ;  that  is,  the  elective  attraction  is 
greater  here,  and  they,  therefore,  at  once  counteract  the  ef- 
fects of  laudanum. 

2.  I  have  had  two  cases  where  this  poison  has  been  taken 
mto  the  stomach,  and  tried  acids  with  the  same  marked 
benefit  J  and  the  bad  effect  of  the  laudanum  was  soon  re- 
moved, especially  when  the  vital  air  has  been  inhaled. 

3.  I  am  called  by  Dr.  Rowley  ^'  vital  air  and  gas  niad  ;" 
but  stand  not  alone,  as  Dr.  Beddocs  assures  me,  in  a  letter 
last  week  received,  "  that  he  continues  to  order  the  different 
airs  in  various  diseases,  of  which  practice-he  entertains  the 
same  favourable  opinion  as  ever." — Dr.  Rowley  calls  mv  re- 
futation of  his  cases*  personal  scurrility  and  abuse: — can 
any  thing  be  more  so  than  branding  regular  phj-sicians  with 
the  appellation  of  madness  P 

i  remain,  sir, 
Your  obedient  humble  servant, 

Robert  Jokn*  Tkorxtox. 


X.   On  a  new  Black  Di/e  to  he  applied  to  all  Kinds  of  Linens 
ajid  Stuffs.     By  Mr.  Hkrmbstaedt,  Bcrlinf. 

jL  hjb  black  colours  which  are  commonly  applied  to  linen 
and  cotton  stufTs  are  composed  of  iron  and  vinegar.  Their 
base  is  always  oxide  of  iron,  which  is  mixed  with  decoctions 

*  My  new  work,  in  atiswpi"  to  Dr.  Rowby,  is  cntiilcd  Vaccina  Vindicia, 
or  A  Vindication  of  the  Go*-pc:ck. 

•f  From  BiHioth.  Phi/s.  Econoniquc,  an  iiv.  r.O/  2. 
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of  wood  of  different  kinds.  All  these  colours  incline  cither 
to  red  or  blue,  and  thcv  resist  !)ut  feebly  the  action  of  the 
air,  of  water,  and  of  acids.  The  tincture  which  I  have 
composed,  and  which  1  use  daily  in  dyeing  all  kinds  of 
cotton,  silk,  or  wool  stuffs  to  an  unalterable  black,  embraces 
an  intimate  union  of  the  o\ide  of  iron  with  that  of  copper 
and  the  pyro-ligncous  acid. 

Preparallon  of  the  Pyro-rigneo7i<;  Add. 
Take  a  tubulated  retort  made  of  plate  iron,  or  of  cast  iron, 
which  is  better,  place  it  in  a  furnace  in  such  a  manner  that 
the  neck  be  perfectlv  free,  and  the  bottom  receive  directly 
the  heat  of  the  fire.  It  nuist  be  luted  carefully,  and  there 
must  be  introduced  into  the  retort  some  chestnut  wood  cut 
into  small  bits.  The  distillation  then  commences  with  a 
very  moderate  fire,  which  is  progressively  increased  till  no 
more  liquid  passes  into  the  receiver.  The  acid  which  is 
found  in  the  receiver,  mixed  with  a  kind  of  oil,  may  be  se- 
parated from  it  by  a  filter  of  gray  paper :  the  wood  will  be 
reduced  to  charcoal  in  the  retort. 

Preparation  of  the  Oxide  of  Iron. 
Dissolve  4  pounds  of  vitriol  (sulphate)  of  iron,  very  pure, 
in  24  pounds  of  rain  water.  Dissolve  in  like  manner  4 
pounds  of  potash  in  1 2  pounds  of  filtered  water.  These  two 
solutions,  when  well  mixed,  will  appear  at  the  beginning  of 
a  deep  green ;  but  in  a  little  time  the  surface  exposed  to  the 
air  will  take  a  dark  red  colour;  then  pour  the  whole  on  a 
filter  of  linen  :  the  oxide  which  will  remain  after  the  water 
has  passed  ought  to  be  washed  in  a  great  deal  of  water,  to 
free  it  from  aiil  adhering  salt.  Leave  this  oxide  exposed  on 
a  plate  to  the  action  of  the  atmosphere^  which  will  reduce  it 
to  a  state  of  red  oxide. 

Preparation  of  the  Oxide  of  Copper. 
To  prepare  this  oxide,  take  a  pound  of  blue  vitriol  of 
Cyprus  (sulphate  of  copper),  which  dissolve  in  12  pounds 
of  rain  water :  make  it  boil,  and  mix  with  it  a  pound  of 
water  saturated  with  potash,  and  you  will  obtain  a  green 
precipitate,  which  must  be  well  washed  after  being  filtered. 

PreOaj-ation 
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Preparation  of  the  Mordant  for  Black. 
Take  three  parts  of  the  oxide  of  iron  and  one  part  of  the 
oxide  of  copper  :  triturate  them  in  a  marble  mortar,  and  pour 
on  them  the  necessary  quantity  of  pyro-hgneous  acid  to  dis- 
solve them.  Filter  the  whole  to  separate  the  thick  parts, 
and  the  mordant  is  made. 

Application  of  this  Mordant  in  dyeing  Black. 

Steep  the  stuffs  intended  to  be  dyed  in  this  mordant  thick- 
ened at  pleasure.  Afterwards  proceed  to  the  dyeing  in  the 
ordinary  decoctions  made  with  different  dye-woods.  The  co- 
lour obtained  will  be  a  very  beautiful  black,  aiid  almost  un- 
changeable by  all  chemical  agents.  If  the  black  is  meant  to 
serve  for  printing  stuffs  or  cloths,  it  is  thickened  very  much, 
and  by  mixing  it  with  different  tinctures  of  dye-wood,  it  will 
form  a  black  equally  beautiful  and  lasting. 


XI.  New  Experiments  on  the  Respiration  of  Atmospheric 
Air,  chief  ij  with  respect  to  the  Ah  sorption  of  Azote  and 
the  Respiration  of  Gaseous  Oxide  of  Azote.  By  Pro- 
fessor Pfaff,  of  Kiel'". 

JL  HE  great  discoveries  in  pneumatic  chemistry,  and  the  ap- 
plications, as  ingenious  as  useful,  which  have  been  made  of 
those  discoveries  to  explain  the  phsenomenaof  the  oeconomy 
of  organized  beings  (above  all,  of  animal  oeconomy),  and  the 
careful  researches  of  the  most  distinguished  naturalists,  have 
contributed  much  to  clearin<r  up  the  doctrine  of  the  chemical 
effects  of  respiration.  There  has  been  a  general  agreement 
among  physiologists  on  some  of  the  most  essential  points  of 
this  theory,  as  well  as  upon  the  production  of  carbonic  acid, 
the  employment  of  oxygen  gas,  and  the  production  of  ani- 
mal heat  which  depends  on  it.  But,  notwithstanding  the 
zeal  of  naturalists,  there  are  still  some  points  v.hich  are  not 
sufficiently  clear ;  and  the  want  of  agreement  in  the  results 
of  experiments  on  those  points  proves  that  it  was  necessarv 

*  From  the  AuuaUs  Je  Chimie,  No.  164. 
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to  make  new  efforts  to  remove  those  errors,  and  to  discover 
also  their  sources.     The  researches  of  the  celchrated  Davy 
have  happily  succeeded  for  this  cud  ;  and  his  "  Researches 
Chemical    and    Philosophical,    chiefly   concerning   Nitrous 
Oxide,  Sec.   Sec."  form,  in  this  point  of  view,  a  new  epoch 
in  the  chemical  doctrine  of  respiration.     The  celebrated  edi- 
tors of  the  Bil'liutheqve  Britunnirpie  have  shown  that  they 
appreciated  the  value  of  these  researches  by  giving  an  extract 
from  them,  very  minute  and  instructive,  in  their  excellent 
journal*;  and  the  manner  in  which  Bcrthollct  has  given  us 
another  extract  in  the  Aimalcs  de  Ckimie  ought  to  fix   the 
attention  of  all  chemists  on  the  work  of  Mr.  Davy.     The 
differences  that  were  found  in  the  results  of  preceding  ex- 
periments on  the  quantity  of  carbonic  acid  produced  in  the 
act  of  respiration,  were  less  important,  and  might  depend 
entirely  on  the  difi'erencc  of  vital   powers  in  different  indi- 
viduals who  have  been  made  subjects  oi'  these  experiments; 
and  in  this   point  of  view,   a  revision  of  these  experiments 
was  of  less  consequence.     But  the  part  which  azotic  gas 
performs  in  the  act  of  respiration  had  been  too  little  appre- 
ciated by  chemists.     It  had  been  connnon  to  attribute  to  it 
a  purely  passive  part.     Goodwyn  alone  believed  that  he  had 
observed  a  very  considerable  absorption  of  azotic  gas ;  but 
his  experiments  had  not  been  made  with  all  due  exactness, 
and  were  too  much  in  contradiction  with  the  experiments  of 
Lavoisier,  Seguin,  Abernethy,  Fothergill,  Menzies,  Sec,  to 
command  attention.     The  experiments  made  on  the  slow 
combustion  of  phosphorus,  which  did  not  succeed  in  pure 
oxvgen  gas,  and  which  is  so  much  favoured  by  the  concur- 
rence of  the  azotic  gas  of  the  atmospheric  air,  might  serve 
to  guide  us  in  determining  the  service  which  this  great  quan- 
tity of  azote  renders  in  respiration.     And  a  notice,  unfortu- 
nately too  short,  of  the  results  of  the  last  experiments  of 
the  immortal  Lavoisier  upon  respiration,  supports  this  view 
of  the  subject.     According  to  his  results,  a  greater  qiiantitv 
of  oxygen  gas  was  decomposed  in  the  same  time  by  the  re- 
Fpiration  of  the  atmospheric  air  than  by  the  respiration  of 

♦   t'i'ic  ton:,  xix.  zx.  isi.  in  the  dcpartrflerit  of  Aits  and  "Sciences. 
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oxygen  gas.  But  hitherto  we  had  only  had  probabilities,  or 
results  of  which  the  solidity  could  not  be  properly  ascer- 
tained. It  is  to  Daw  that  we  owe  an  exact  and  well  founded 
knowledge  of  the  active  part  which  azotic  gas  performs  in 
the  act  of  respiration.  But  the  more  that  these  results  were 
new  and  interesting,  the  more  tjiey  deserved  to  be  confirmed 
by  the  agreement  of  the  experiments  of  other  chemists  j  and 
it  was  from  this  view  that  I  undertook,  last  winter,  a  series 
of  experiments  on  the  ri^spiralion  of  atmospheric  air,  and 
the  respiration  of  the  gaseous  oxide  of  azote,  of  which  I 
submitted  the  principal  results  to  the  National  Institute. 

JExpcrimcjits  on   the  Respiration  of  Almosplieric  Air  and 
of  Oxygen  Gas. 

These  experiments  have  been  undertaken  in  the  acade- 
mical laboratory  of  the  university  of  Kiel,  (which  is  provided 
with  all  the  exact  apparatus  of  modern  chemistry,)  for  the 
most  part  in  common  with  my  scholars,  and  particularly 
with  one  of  them  of  the  name  of  Dierks,  who  made  himself 
most  frequently  the  subject  of  experiments. 

That  I  might  determine  with  exactness  the  changes  which 
the  atmospheric  air  undergoes  by  respiration,  and  be  able 
to  decide  the  absorption  of  azotic  gas,  it  was  necessary  to  set 
out,  as  from  a  solid  foundation,  with  the  diminution  which 
a  determined  volume  of  atmospheric  air  experiences  by  re- 
spiration. It  is  therefore  the  iirst  point  to  be  determined  by 
exact  experiments. 

1.  There  were  respired  170  cubic  inches  of  air  (Paris  mea- 
sure) from  one  of  the  great  reservoirs  of  a  gasometer  con- 
structed at  Paris  (after  the  model  of  that  of  Charles,  upon 
water  covered  with  oil,  to  hinder  the  absorption  of  carbonic 
acid  gas  produced  by  respiration),  once  in  the  space  of  from 
10  to  12  seconds.  The  diminution  was  4'72  cubic  inches, 
.-=  -^-^  of  the  primitive  volume.  This  experiment,  repeated 
twenty  limes  in  the  same  manner,  afforded  the  same  result. 

2.  144  cubic  inches  were  respired  in  the  space  of  from 
10  to  12  seconds;  the  diminution  was  4  inches,  ==  -r\  d 
the  whole  volume. 

3.  The  same  volume  was  respired  twice  during  22  seconds. 
The  diminution  amounted  to  8  cubic  inclies^  =  -j-V  of  the 
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primitive  volume.  The  same  volume,  having  been  respired 
three  times  during  30  seconds,  the  diminution  amounted  to 
12  cubic  inches,   =  ^  of  the  primitive  volume. 

4.  Sixty  cubic  inches  were  respired  three  times  during 
25  seconds:  the  diminution  was  G  cubic  inches,  =  tV  of  the 
primitive  volume. 

3.  170  cubic  inches  were  respired  four  times  during  one 
minute  :  the  diminution  amounied  to  20  cubic  inches.  This 
experiment  was  repeated  several  times.  The  diminution  was 
almost  always  the  same,  18,  19,  21,  or  20  cubic  inches, 
—  _« 

\6.  l68  cubic  inches  being  respired  during  50  seconds,  at 
four  great  and  four  small  respirations,  were  diminished  by 
14,  =  -J5-  of  their  primitive  volume. 

7.  430  cubic  inches  underwent,  at  twelve  respirations  in 
90  seconds,  a  diminution  of  24,  =  -'3-. 

lliese  results  agree  very  well  with  those  obtained  by  Mr. 
Davy  on  the  diminution  of  air  by  respiration.  Davy  found 
the  diminution  by  a  single  respiration  =  ^.  By  respira- 
tion continued  for  a  minute,  the  diminution  was  =  -^5-- 

The  greatness  of  the  diminution  does  not  depend  alone  on 
the  time  during  which  a  given  volume  of  air  is  respired,  but 
principally  on  the  greatness  of  the  volume  itself:  and  this 
diminution  ought  to  be  relatively  as  much  less  as  the  volume 
of  air  that  is  inhaled  is  greater.  There  is  undoubtedly  a  very 
essential  error  in  the  conclusions  of  Abernethv,  inasmuch  as 
he  assigned  to  the  expired  air  a  greater  volume  than  to  that 
which  was  inhaled.  And  the  calculations  of  Goodwyn  rest 
upon  very  untenable  grounds,  since  he  supposes  the  volumes 
of  both  to  be  equal. 

To  determine  comparatively  the  diminution  of  oxvgen  gas 
by  respiration,  170  cubic  inches  of  oxvgen  gas,  drawn  from 
manganese,  were  respired  in  the  same  manner,  and  under  the 
same  circumstances,  as  the  above  [vide  5.)  I70  cubic  inches 
of  atmospheric  air.  The  diminution  amounted  to  30  cubic 
inches  J  in  the  other  experiments  to  33,  29,  31  :  thus^  by 
a  mean  term,  to  -fij-  of  tlie  primitive  volume. 

This  diminution,  being  established  in  a  precise  manner, 
served  as  a  basis  for  detern)ining  the  absorption  of  azotic  gas. 

b.  Eighty  cubic  inches  \^  cie  respired  oace^  and  slowly, 

during 
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during  a  space  of  from  10  to  ]9  seconds;  and  the  middle 
quantity  of  the  expired  air  was  received  over  mercury.  Tii 
this  respired  air  the  constituent  parts  in  a  hundred  were  4-16 
of  carbonic  acid  gas  ;  16-55  of  oxygen  gas  absorbed  by  slow 
combustion  of  phosphorus  ;  and  79*19  of  azotic  gas.  An 
eudiometrical  experiment,  made  at  the  same  time^  gave  the 
following  proportion  in  the  atmospheric  air:  1  carbonic 
acid,  21  oxygen  gas,  78  azotic  gas.  The  total  diminution 
of  the  air  was,  according  to  the  preceding  experiments  (1.) 
=  -^.  We  find,  therefore,  the  true  quantity  of  azotic  gas 
by  the  follovv^ing  proportion:  36  :  35  =  79*19  :  x  =  76* go. 
By  subtracting  these  76*9l)  from  78,  the  primitive  quan- 
tity of  azotic  gas,  we  have  a  deficiency  of  I'Ol  ;  the  volume 
of  air  before  respiration  being  supposed  to  be  divided  into  100 
parts.  As  the  quantity  of  air  inspired  was  =  80  cubic 
inches,  the  absolute  diminution  of  azotic  gas  by  a  single 
respiration  is  found  by  this  proportion,  100  :  90  =  roi  :  a; 
?=  0'808  cubic  inch. 

9.  In  another  experiment  60  cubic  inches  were  respired 
once  in  the  space  of  from  10  to  12  seconds,  and  the  latter 
portion  of  expired  air  was  received  over  mercury.  The  pro- 
portion of  constituent  parts  in  100  were,  4-68  of  carbonic 
acid  gas,  17*68  of  oxygen  gas,  77*74  of  azotic  gas.  An 
eudiometrical  experiment  made  at  the  same  time,  gave,  in 
100  parts,  1  carbonic  acid,  22  oxygen  gas,  77  azotic  gas. 
To  find  the  true  quantity  of  azotic  gas  it  is  necessary  to  di- 
minish the  77*74  of  azotic  gas  by  j-'-,  which  gives,  by  pro- 
portion, 36:35  =  77-74  :j:.  This  quantity  =  75*58,  sub- 
tracting the  quantity  of  azotic  gas  before  respiration,  leaves 
a  loss  of  1-42,  supposing  the  volume  of  air  to  be  divided 
into  100  parts.  The  true  diminution  is  therefore  found  bv 
the  following  proportion,  100  :  60  =  1*42  :  x  —  0*852 
cubic  inch. 

10.  Thirty  cubic  inches  were  respired,  in  the  same  man- 
ner, three  times  during  16  seconds.  The  air  which  was  ex- 
spired  contained,  in  100  parts,  5  of  carbonic  acid  gas,  14*5 
of  oxygen  gas,  80*5  of  azotic  gas.  The  atmospheric  air 
contained,  according  to  an  eudiometrical  experiment  made 
;it  the  same  time,  1  of  carbonic  acid  gas,  20*975  of  oxygen 
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gas,  80-025  a:^c)tic  gas.  \Vc  liavc,  then,  by  the  following 
proportion,  12  :  11  =  80-5  :  73*79;  the  diminution  = 
4* 235.  And  in  cubic  inches  by  proportion,  100  :  30  = 
4-235  :  T  =  1-2705. 

These  experiments,  which  were  frequently  repeated,  and 
always  gave  the  same  result,  establish,  therefore,  completely 
the  absorption  of  azotic  gas  in  tiie  act  of  respiration,  and 
the  active  part  wliich  this  gas  performs.  We  understand,  at 
the  same  time,  more  easily  why  the  azotic  gas,  comparatively 
with  other  niephitic  gases,  is  so  little  adverse  and  pernicious 
to  our  lungs.  According  to  the  experiments  of  Lavoisier 
and  Seguin,  animals  supported  life  very  well  in  a  mixture  of 
15  parts  of  azotic  gas  with  1  of  oxygen;  although  the  same 
animals  were  suddenly  suffocated  in  a  mixture  of  40  parts  of 
oxygen  gas,  45  of  azotic  gas,  and  15  of  carbonic  acid  gas. 
We  understand,  at  least  in  some  degree,  the  extraordinary 
effects  of  the  gaseous  oxide  of  azote.  We  understand  the 
transformation  of  chyle,  being  less  animalized,  less  azotizcd 
in  the  lymphatic  part,  of  the  blood,  to  be  very  much  ani- 
malized and  very  much  azolized  by  the  act  of  respiration, 
&c.  However,  the  quantity  of  azotic  gas  absorbed  by  a 
single  respiration  is  not  very  considerable ;  which  agree* 
perfectly  with  the  experiments  of  Davy,  who,  in  nineteen 
respirations  of  a  volume  of  1 61  cubic  inches,  absorbed  no 
more  than  5*1  cubic  inches  of  azotic  gas. 

11.  To  determine  the  quantity  of  carbonic  acid  gas  pro- 
duced by  the  respiration  of  atmospheric  air,  60  cubic  inches 
were  respired  once  during  10  or  12  seconds,  and  received 
over  the  mercury  in  the  expiration.  Lime  water  absorbed 
4*69  in  100  parts.  This  experiment,  several  times  repeated, 
gave  the  same  result.  The  latter  portion  of  expired  air, 
transmitted  frequently  through  lime  water,  exhibited  a  di- 
minution of  4-9  in  100  parts. 

12.  Twenty  cubic  inches,  three  times  respired  succes- 
sively during  10  seconds^  showed  no  more  than  -p^  of  car- 
bonic acid  gas. 

13.  170  cubic  inches  were  respired  four  times  during  50 
seconds,  and  there  w  ns  obtained  -,^-  of  carbonic  gas. 

14.    170 
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14.  170  cubic  inches  were  respired  from  a  bladder  eight 
times  in  a  minute.     The  lime  water  absorbed  -f^"^. 

This  quantity  of  carbonic  acid  produced  by  respiration 
gave  a  term  of  comparison  to  determine  the  quantity  of  de- 
composition of  oxygen  gas  in  the  respiration  of  the  same 
quantities  of  atmospheric  air  and  of  pure  oxygen.  The  pre- 
ceding experiment  (7.)  had  denoted  that  the  diminution  of 
oxygen  gas  was  more  considerable  than  that  of  atmospheric 
air.  According  to  this^  one  might  expect,  with  the  appear- 
ance of  probability,  that  the  production  of  carbonic  acid  gas 
should  be  also  more  considerable ;  which  was  confirmed  by 
direct  experiments. 

15.  170  cubic  inches  of  oxygen  gas  obtained  from  man- 
ganese were  respired  four  times  during  50  seconds  :  the  di- 
minution was  30  cubic  inches.  The  quantity  of  carbonic 
acid  which  was  produced  amounted  to  -^-g-.  The  atmo- 
spheric air,  respired  in  the  same  manner,  and  under  the  same 
circumstances  (13.),  contained  only  -^%-  of  carbonic  acid. 

16.  Seventy  cubic  inches,  respired  from  a  bladder  in  the 
space  of  50  seconds,  even  gave  -pj-g-  of  carbonic  acid. 

Experiments  on  the  Respiration  of  Gaseous  Oxide  of 

Azote. 

The  gaseous  oxide  of  azote  was  obtained,  accordincr  to  the 
process  of  Davy,  from  crystallized  nitrate  of  ammonia.  This 
nitrate  of  ammonia  gives  products  very  different  in  different 
temperatures.  I  undertook  on  this  subject  an  important 
operation,  which  T  submitted  to  the  inspection  of  the  Na- 
tional Institute.  I  have  only  to  remark,  by  the  way,  that 
we  obtain  at  the  commencement  oxveenated  muriatic  tras, 
if  the  nitrate  of  ammonia  is  not  entirely  free  from  muriatic 
acid :  that  at  a  temperature  which  does  not  go  beyond  the 
2f30th  degree  of  the  centigrade  thermometer  we  obtain  the 
gaseous  oxide  of  azote  in  very  great  quantity,  and  very  pure, 
and  without  a  mixture  of  those  white  vapours  which  have 
the  taste  of  mustard  ;  but  at  higher  temperatures,  and  above 
all  at  a  red  heat,  the  gaseous  oxide  of  azote  is  not  disen- 
gaged, but  there  are  formed  nitrous  ga?  and  white  vapours, 

quite 
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quite  uncommon  in  the  analysis  oi"  which  I  am  at  present 
engaged. 

To  prevent  all  explosion,  I  constantly  mix  the  nitrate  of 
ammonia  with  very  pure  sand.  To  obtain  the  gaseous  oxide 
of  azote  very  pure,  the  distillation  is  performed  in  a  sand 
bath,  and  the  fire  is  managed  with  great  care.  When  the 
whole  succeeds  well,  the  gas  is  so  pure  that  one  mav  respire 
it  inmiediately.  It  has  an  agreeable  taste,  almost  saccharo- 
vinous.  If  it  is  mixed  with  the  white  vapours  produced  bv  an 
excess  of  heat,  it  nujst  be  left  a  sufficient  time  to  separate  itself. 
After  two  or  three  hours  it  may  be  respired  without  danger. 
The  ctfects  which  Davy  has  observed,  and  u  hich  Ficiet  has 
described  in  so  interesting  a  manner  in  his  second  letter 
(Bibl.  Britannique,  tome  xvii.  p.  406.),  have  been  perfectly 
confirmed  in  my  experiments.  Many  persons  who  have  re- 
spired this  gas  have  been  intoxicated  very  quickly,  and  put 
into  a  stste  of  ecstasy  very  extraordinary  and  very  agreeable. 
Others  have  resisted  its  etVects  a  little  more  ;  and  one  indi- 
vidual was  not  at  all  aflected  by  it.  This  state  of  intoxication 
has  always  passed  without  leaving  a  sensible  relaxation.  I 
am  still  continuing  these  experiments.  It  is  not  improbable 
that  this  gas  may  become  a  very  important  remedy  for  me- 
lancholic persons.  I  will  not  fail  to  communicate  the  whole 
series  of  experiments  to  the  National  Institute. 


XIT.  yjdditional  Experime?}f<!  and  Rein  arks  on  an  artificial 
Sulstance  uhich  possesses  the  principal  characteristic  Pro- 
perties of  Tannin.  By  Charles  Hatch ktt.  Esq, 
i\  R.  S. 

[Continued  from  our  List  volume,  p,  2■2S^ 

§  IV. 

-t  MADE  several  unsuccessful  attempts  to  form  the  artificial 
Biibitance  by  means  of  oxymuriatic  acid  ;  and  it  therefore 
appeared  certain,  that  although  a  variety  of  the  tanning 
niaitcr  could  be  produced  by  the  action  of  sulphuric  acid 
on  resinous  substances,  yet  the  most  effective  agent  was 

nitric 
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citric  acid,  which  readily  formed  it  when  applied  to  nny  sort 
of  coal. 

But  I  nevertheless  suspected,  that  possiblv  this  substance, 
or  sometliing"  similar  to  it,  might  be  produced  without  abso- 
lutely converting  vegetable  bodies  into  coal ;  for  it  seemed,  as 
I  have  observed  in  my  former  paper,  that  this  only  served 
to  separate  the  carbon  in  a  great  measure  from  the  other 
elementary  principles  (excepting  oxygen)  which  were  com- 
bined with  it  in  the  original  substance,  and  thus  to  expose  it 
more  completelv  to  the  effects  of  the  nitric  acid,  as  well  as 
to  prevent  the  formation  of  the  various  acid  products,  which 
are  so  constantly  afforded  by  the  organized  substances  when 
thus  treated.  At  first  I  had  some  thoughts  of  employing 
touchv.'ood  in  this  experiment :  but  not  being  able  immedi- 
ately to  procure  any,  it  occurred  to  me  that  indigo  might 
probably  answer  the  purpose;  for  from  some  experiments 
made  by  myself,  as  well  as  from  those  described  by  Berg- 
man*, I  well  knew  that  the  proportion  of  carbon  in  this 
substance  is  very  considerable.  The  following  experiment 
was  therefore  made : 

1.  On  one  hundred  grains  of  fine  indigo  which  had  been 
put  into  a  long  matrass,  one  ounce  of  nitric  acid  diluted  with 
an  equal  quantity  of  water  was  poured  ;  and  as  the  action  of 
the  acid  was  almost  immediate  and  extremely  violent,  an- 
other ounce  of  water  was  added.  When  the  efiervescence 
had  nearly  subsided,  the  vessel  was  placed  in  a  sand-bath 
during  several  days,  until  the  whole  of  the  liquid  was 
evaporated. 

On  the  residuum,  which  was  of  a  deep  orange  colour, 
three  ounces  of  boiling  distilled  water  were  poured,  by  which 
a  considerable  part  was  dissolved. 

The  colour  of  the  solution  was  a  most  beautiful  deep  yel- 
low, and  the  bitter  flavour  of  it  surpassed  in  intensity  that 
pf  any  substance  in  ray  recollection  j  it  uas  examined  by 
the  following  reagents : 

Sulphate  of  iron  produced  a  slight  pale  yellow  precipitate. 

Nitrate  of  lime  only  rendered  it  a  little  turbid ;  after  which 

♦  Analysis  Chemica  Pigmenli  Jndici.     Opuscula  Eerg.  tcm.  v.  p.  So. 
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2  small  portion  of  whitii  powder  subsided,   which  had  the 
characters  ot  oxalate  of  lime. 

Muriate  (;f  tin  produced  a  copious  white  precipitate,  which 
afterwards  changed  to  a  yellowish-brown. 

Acctjte  of  lead  formed  a  very  bcaulifLil  deep  lemon-co- 
lonred  precipitate,  which  possibly  may  prove  useful  as  a 
pigment. 

Ammonia  rendered  tlie  colour  much  deeper  ;  after  which 
the  liquor  became  turbid,  and  a  large  quantity  of  fine  yellow 
s^piculated  crystals  was  deposited,  wliich  being  dissolved  iw 
water  did  not  precipitate  lime  from  its  r-olutions. 

The  flavour  of  these  crystals  was  very  bitter,  and  I  suspect 
tbem  to  be  composed  of  ammonia  combined  with  the  bitter 
principle  first  noticed  by  Wclthcr  ■''. 

Lastly,  when  dissolved  isinglass  was  added  to  the  yellow 
solution  of  indigo,  it  inuDcdialely  became  very  turbid,  and 
a  bright  yellow  substance  was  gradually  deposited,  and  coated 
the  sides  of  the  glass  jar  with  a  tough  elastic  film,  which 
was  insoluble  in  boiling  water,  and  possessed  the  characters 
of  fjelatine  combined  with  taunino;  matter. 

By  this  experiment  I  therefore  ascertained,  that  a  variety 
of  the  artificial  tanning  substance  could  be  formed  without 
previously  converting  the  vegetable  body  into  coal ;  and  I 
have  since  discovered,  that  although  indigo  more  readily 
yields  this  substance  than  most  of  the  other  vegetable  bodies, 
vet  in  fact,  verv  few  of  these  can  be  regarded  as  exceptions, 
when  subjected  to  repeated  digestion  and  distillation  with 
nitric  acid. 

2. — A.  In  my  former  paper  I  have  stated,  that  common 
resin,  when  treated  with  nitric  acid,  yielded  a  pale  yellow- 
solution  with  water,  which  did  not  precipitate  gelatine,  and 
that  it  was  requisite  to  develop  part  of  the  carbon  in  th& 
slate  of  coal  by  sulphuric  acid,  before  any  of  the  tanning 
substance  could  be  produced  ;  but  having  again  n)adc  some 
of  these  experiments,  I  repeated  tlic  abstraction  of  nitric  acid 
=e'.  eral  times,  and  then  observed,  that  the  solution  of  resm 
W.  ■^■atcr  acted  upon  gelatine  similar  to  the  solution  of  indigo 

•  Tcon;5on's  Sy^teni  ot  Chcmii'trv,  i?d  edit.  vol.  iv.  p  2i6. 
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wiilch  has  been  described,  and  formed  a  tough  yellow  pre- 
cipitate, which  was  insoluble  in  boiling  water. 

With  other  reagents  the  effects  were  as  follow  : 

Sulphate  of  iron,  after  1:2  hours,  formed  a  slight  yellow 
precipitate. 

Nitrate  of  lime  did  not  produce  any  cftect. 

Muriate  of  tin,  after  l'-2  hours,  afforded  a  pale  brown  pre- 
cipitate. 

And  acetite  of  lead  immediately  formed  a  very  abundant 
precipitate  of  a  yellowish  white  colour. 

I  repeated  this  experiment  on  common  resin,  and  re- 
marked, that  during  each  distillation  nitrous  gas  was  pro- 
duced, whilst  the  strength  of  the  acid  which  came  over  was 
diminished  :  the  cause  therefore  of  the  change  in  the  pro- 
perties of  the  resin  seemed  to  me  very  evident,  and  I  was 
induced  to  extend  the  experiments  to  various  resinous  and 
other  substances  ;  but  as  the  process  was  uniformly  the 
same,  I  shall  only  notice  the  principal  effects, 

B.  Stick  lac,  when  separated  from  the  twigs,  and  treated 
as  above  described,  copiously  precipitated -gelatine. 

C.  Balsam  of  Peru  during  the  process  afforded  some 
benzoic  acid,  and  gelatine  was  precipitated  by  the  aqueous 
solution. 

D.  Benzoin  also,  after  the  sublimation  of  some  benzoic 
acid,  yielded  a  residuum,  which  with  water  formed  a  pale 
yellow  solution  of  a  very  bitter  flavour. 

This  solution  with  sulphate  of  iron  afforded  a  slight  pale 
yellow  precipitate. 

With  nitrate  of  lime  not  any  effect  was  produced. 

The  solution  with  muriate  of  tin  became  turbid,  and  a 
small  quantity  of  brownish-white  precipitate  subsided. 

-Acelite  of  lead  immediately  produced  a  copious  pale  yel- 
low precipitate. 

And  solution  of  isinglass  formed  a  dense  yellow  precipi- 
tate, which  was  insoluble  in  boiling  water. 

E.  Balsam  of  Tolu,  like  balsam  of  Peru,  and  benzoin, 
afforded  some  benzoic  acid ;  and  the  residuum  being  dis- 
solved in  water  was  found  to  precipitate  gelatine. 

F.  As  the  results  of  the  experiments  on  dragon's  blood 

were 
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were  somewhat  remarkable,  I  shall  here  more  particularly 
relate  them.  One  hundred  grains  of  pure  dragon's  blood, 
reduced  to  powder,  were  digested  in  a  long  matrass  with  one 
ounce  of  strono;  nitric  acid  ;  the  colour  immediately  changed 
to  deep  yellow,  much  nitrous  gas  was  evolved,  and  to  abate 
the  efl'ervescence  one  ounce  of  water  was  added.  The  di- 
gestion was  continued  until  a  deep  yellow  dry  mass  re- 
mained; and  the  matrass  being  still  kept  in  the  sand-bath,  a 
brilliant  feather-like  sublimate  arose,  which  weighed  rather 
more  than  six  grains,  and  had  the  aspect,  odour,  and  pro- 
perties of  benzoic  acid*. 

The  residuum  wa.-;  of  a  brown  colour,  and  with  water 
formed  a  golden  yellow-coloured  solution,  which  by  nitrate 
of  lime  was  not  affected. 

With  sulphate  of  iron  it  afforded  a  brownish-yellow  pre- 
cipitate. 

With  muriate  of  tin  the  result  was  similar. 

With  acctite  of  lead  a  lemon-coloured  precipitate  was 
produced. 

Gold  was  precipitated  by  it  in  the  metallic  state,  whilst  the 
glass  vessel  ac<]uired  a  tinge  of  piu-ple  : 

And  dissolved  isinglass  produced  a  deep  vcllow  deposit, 
which  was  insoluble  in  boiling  water. 

A  portion  of  the  same  dragon's  blood  was  simply  exposed 
to  heat  in  the  same  matrass,  but  not  any  appearance  of  ben- 
zoic acid  could  be  discovered.  I  am  therefore  induced  to 
believe,  that  in  the  first  experiment  it  was  obtained  as  a  pro- 
duct, and  not  as  an  educt :  a  fact  which  as  yet  has  not  been 
suspected. 

G.  Gum  ammoniac  afforded  a  brownish  yellow  solution, 
the  flavour  of  vt'hich  was  very  bitter  and  astringent. 

By  sulphate  of  iron,  this  solution  only  became  of  a  darker 
colour,  but  did  not  form  any  precipitate. 

*  According  to  these  experiments,  drag'on's  blood  ought  to  be  arranged 
Vi'\X.\\  benzo  n  and  the  brilsams;  but  as  the  samples  of  this  drug  are  not  always 
precisely  similar,  it  would  be  proper  to  examine  every  variety.  That  which 
vas  employed  in  my  experiments,  was  a  porous  mass  of  a  dark  red,  and 
T^as  sent  to  me  by  Messrs.  Allen  and  Howard,  of  Plough-court,  in  Lom- 
b.iid  street. 

Nitrate 
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Nitrate  of  lime  rendered  it  turbid,  and  prodaced  a  slight 
precipitate. 

Muriate  of  tin  formed  a  copious  yellow  precipitate. 

Acetite  of  lead  produced  a  similar  effect  : 

And  gelatine  yielded  a  bright  veilow  deposit,  which  was 
complelely  insoluble  bv  boilins;  water. 

H.  Asa  fcetida  yielded  a  solution  which  also  precipitated 
eelatine  like  the  substances  above  described. 

I.  Solutions  of  elemi,  tacamabac,  olibauum.,  sandarach, 
copaiba,  mastich,  myrrh,  gamboge,  and  caoutchouc,  were 
next  examined  ;  but  these,  although  thev  precipitated  the 
metallic  solutions,  did  not  affect  gelatine.  It  is  possible, 
however,  that  they  might  have  produced  this  effect,  had 
they  been  subjected  to  a  greater  number  of  repetitions  of 
the  process. 

K.  Sarcocol,  in  its  natural  state,  as  well  as  the  gum  sepa- 
rated from  it  by  v^-ater,  when  treated  with  nitric  acid,  did  not 
precipitate  gelatine ;  but  produced  effects  on  the  metallic  so- 
lutions similar  to  the  above-mentioned  substances. 

L.  Gum  arable  afforded  oxalic  acid,  but  not  any  of  the 
tanning  matter. 

M.  Tragacanth  yielded  an  abundance  of  saclactic  acid,  of 
oxalic,  and  of  malic  acicl,  but  not  the  smallest  vestige  of  the 
artilicial  tanning  substance. 

N.  Manna,  when  treated  with  nitric  acid  in  the  way  above 
described,  afforded  oxalic  acid,  part  of  which  was  sublimed 
in  the  neck  of  the  vessel. 

The  residuum  with  water  formed  a  brown  solution,  v^hich 
yielded  a  pale  yellow  precipitate  with  sulphate  of  iron. 

Muriate  of  tin  produced  a  pale  brovvn  precipitate. 

Acetite  of  lead  formed  one  of  a  brownish-white  hue. 

Lmie  was  copiously  precipitated  from  the  nitrate  of  lime 
in  the  state  of  oxalate;  but  not  the  smallest  effect  was  pro- 
duced on  solution  of  isinsrlass. 

O.  Liquorice  however  afforded  a  different  result;  for  al- 
though the  solution  after  the  process  with  nitric  acid  resem- 
bled in  appearance  that  which  was  yielded  by  manna,  yet  the 
effects  were  not  the  same.  ■    • 

Sulphate 
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Sulphate  of  iron,  after  twelve  hourSj  produced  a  slight 
brown  precipitate. 

Muriate  of  tin  had  a  similar  effect. 

Acetite  of  lead  formed  a  brownish-red  deposit. 

Nitrate  of  lime  also  occasioned  a  brown  precipitate  : 

And  solution  of  isinglass  rendered  it  very  turbid,  and  pro- 
duced a  yellowish-brown  precipitate,  which  was  insoluble  in 
boiling  water,  and  possessed  all  the  other  characters  of  gela- 
tine combined  with  the  tanning  substance. 

P.  Guaiacuni,  the  properties  of  which  arc  so  singular  in 
many  respects,  afforded  results  (when  treated  with  nitric  acid 
in  the  manner  which  has  been  described)  different  from  the 
resins,  although  its  external  and  general  characters  seem  to 
indicate  that  it  appertains  to  those  bodies. 

Nitric  acid  acted  upon  it  with  great  vehemence,  and 
speedily  dissolved  it.  The  residuum  which  was  afterwards 
obtained,  was  also  found  to  be  almost  totally  soluble  iix 
water,  and  the  solution  acted  on  the  metallic  salts  like  those 
■which  have  already  been  noticed ;  but  with  gelatine  it  formed 
only  a  very  slight  precipitate,  which  was  immediately  dis- 
solved by  boiling  water;  and  the  remainder  of  the  solution 
being  evaporated,  yielded  a  very  large  quantity  of  crj'stal- 
llzed  oxalic  acid ;  so  that  in  thi?  respect  gualacum  was 
found  to  resemble  the  gums,  and  to  be  totally  unlike  the 
resins*. 

§  V. 

As  many  vegetable  substances  when  roasted  yield  by  de- 
coction a  liquid  which  in  appearance  much  resembles  the 
artificial  tanning  matter  when  dissolved  in  water,  I  roasted 
some  of  the  common  dried  peas,  horse-beans,  barley,  and 
wheat  flour,  the  decoctions  of  which  however  did  not  afford 
any  precipitate  by  solution  of  isinglass. 

*  The  properties  of  guaiacuni  which  have  been  described,  as  well  as  those 
T^hich  were  previously  known,  appear  to  indicate,  that  it  is  a  peculiar  sub- 
stance of  a  nature  distinct  from  the  resins,  balsams,  and  even  the  gum  resins. 

So  remarkable  indeed  is  this  substance,  that  an  accurate  series  of  experi- 
ments on  the  whole  of  its  properties  may  justly  be  placed  amongst  the  che- 
xaical  desiderata. 

4  Even 
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Even  the  decoction  of  coffee  did  not  yield  any  precipitate 
by  this  method,  until  several  hours  had  elapsed,  and  I  found 
that  the  precipitate  so  formed  was  pernianentlv  soluble  in 
boiling  water.  But  to  explain  this,  we  must  recollect,  it  is 
extremelv  probable,  that  some  peculiar  nicety  is  required  in 
the  roasting  of  such  bodies  before  the  tanning  substance  can 
be  developed ;  and  this  seems  to  be  corroborated  by  some 
experiments  which  1  made  on  the  decoction  of  a  sort  of 
coffee  prepared  from  the  chicoree  (I  suppose  endive)  root^ 
which  was  given  mebv  Sir  Joseph  Banks  j  for  although  this 
decoction  did  not  afford  an  immediate  precipitate  with 
solution  of  gelatine,  and  although  the  precipitate  was  also 
apparently  dissolved  by  boiling  water,  yet  upon  cooling,  the 
same  precipitate  was  reproduced  in  its  original  state.  I  am 
therefore  inclined  to  believe,  that  the  tanning  substance  is 
really  develo;ied  in  many  of  the  vegetable  bodies  by  heat,  but 
that  a  certain  degree  of  temperature,  not  very  easy  to  deter- 
mine, is  absolutely  requisite  for  this  purpose. 

Before  I  conclude  this  section,  it  may  be  proper  to  ob- 
serve, that  when  a  small  quantity  of  nitric  acid  was  added 
to  any  of  the  above-mentioned  decoctions,  and  when  these 
had  been  subsequently  evaporated  to  dryness,  and  afterwards 
dissolved  in  distilled  water,  they  were  converted  into  a 
tanning  substance  perfectly  similar  to  that  which  is  produced 
by  the  action  of  nitric  acid  on  the  varieties  of  coal. 

§  vr. 

In  the  preceding  paper,  a  variety  of  the  tanning  siibstance 
was  slightly  noticed,  which  was  formed  by  the  action  of 
sulphuric  acid  upon  common  resin,  elemi,  amber,  &c.  8cc. 
and  as  an  instance  has  occurred  of  the  formation  of  the 
same  substance  from  camphor,  accompanied  by  circum- 
stances \^'hich  tend  to  increase  our  knovviedge  of  the  proper- 
ties of  the  latter,  I  shall  here  describe  this  experiment. 

Experiment  on  Camphor  with  sulphuric  Acid. 

The  effects  produced  on  camphor  by  sulphuric  acid  have 
been  but  very  superficially  examined;  for  all  tljat  has  hitherto 
been  stated  amounts  to  this,  that  camphor  is  dissolved  b) 
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sulphuric  acid,  that  a  brown  or  reddish-brown  solution  i> 
formed,  and  that  the  camphor  is  precipitated  unchanged 
from  this  solulion  by  water.  These  facts,  however,  onlv 
relate  to  a  certain  period  of  the  operation  ;  for,  if  this  he  long 
continued,  other  efjccls  are  produced,  which  I  shall  now 
tlescribe. 

A.  To  one  hundred  grains  of  pure  camplior  put  into  a 
small  glass  altmbic,  one  ounce  of  concentrated  sulphuric 
acid  was  added.     The  camphor  immediately  became  yellow, 
and  gradually  dissolved,  during  which  the  acid  progressively 
changed,  to  brownish-red,   and  afterwards  to  brown.     At 
this  period  scarcely  anv  sulphureous  acid  was  evolved,  but 
in   about   one   hour    the    liquid    became    blackish-brown  ; 
much  sulphureous  acid  gas  was  then  produced,  and  conti- 
nued to  increase  during  four  hours,  when  the  whole  appeared 
like  a  thick  black  liquid,  at  u'hich  period  not  anv  odour  or 
appearance  of  campiior  could  be  perceived,  but  onlv  that  of 
the  sulphureous  acid.     After  two  days,   during  which  time 
the  alembic  had  not  been  heated,  there  did  not  appear  any 
alteration,  unless  that  the  production  of  sulphureous  gas 
was  much  fliminishcd.     The  alembic  was  then  placed  in  a 
sand-bath  moderately  warm,  by  which  more  of  the  sul- 
phureous gas  was  obtained,  but  this  also  soon  began  to  abate. 
After  the  lapse  of  two   other  davs,  I  added  gradually  six 
ounces  of  cold  water,  bv  which  the  liquid  was  changed  to 
reddish-brown,  a  considerable  coagulum  of  the  same  colour 
subsided,   the  odour  of  sulphureous   gas,    which   in  som.e 
measure  had  still  prevailed,  was  immediately  annulled,  and 
was  succocdcd  bv  one  which  resenjbled  a  mixture  of  oils  of 
lavender  and  peppermint. 

The  whole  was  then  subjected  to  gradual  distillation, 
during  wliich  the  water  came  over  strongly  impregnated 
with  the  odour  above  mentioned,  accompanied  by  a  yel- 
lowish oil,  which  floated  on  the  top  of  it,  and  which,  as  far 
as  could  be  ascertained,  amounted  to  aUout  three  grains. 

B.  When  the  whole  of  the  water  was  come  over,   there 

v.-as  again  a  slight  production  of  sulphureous  gas.     I  then 

.added  two  ounces  of  water,  which  I  drew  off  by  distillation, 

but  did  not  oht.iin  anv  cf  the  vcfietable  essential  oil   \vhich 
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has  been  mentioned,  nor  did  the  odour  of  it  return.  I  there- 
fore continued  the  distillation  until  a  dry  blackish  brown 
mass  remained  ;  this  was  well  washed  with  warm  distilled 
water,  by  which,  however,  nothing  was  extracted ;  but  when 
two  ounces  of  alcohol  were  digested  on  it  during  twenty- 
four  hours,  a  very  dark  brown  tincture  was  formed. 

The  residuum  was  digested  with  two  other  ounces  of  al- 
cohol in  like  manner,  and  the  process  was  repeated  until  the 
alcohol  ceased  to  act. 

The  residuum  had  now  the  appearance  of  a  compact  sort 
of  coal  in  small  fragments,  it  was  then  well  dried,  and  after 
exposure  to  a  low  red  heat  in  a  close  vessel  weighed  fifty- 
three  grains. 

C.  The  different  portions  of  the  solution  formed  by  alcohol 
uere  added  together,  and  being  distilled  by  means  of  a  water- 
bath,  a  blackish  brown  substance  was  obtained,  which  had 
the  appearance  of  a  resin  or  gum  with  a  slight  odour  of  caro- 
mel,  and  weighed  49  grains. 

The  products  therefore  which  were  thus  obtained  from  J  00 
grains  of  camphor  v%  hen  treated  with  sulphuric  acid,  were. 

Grains. 

A.  An  essential  oil  which  had  an  odour  somewhat 
tesenibling  a  mixture  of  lavender  and  peppermint, 
about  -  -  -  -  -  -^3 

B.  A  compact  and  very  hard  sort  of  coal  in  'small 
fragments  -  -  -  -  -  53 

C.  And  a  blackish  bro\\n  substance  of  a  resinous 
appearance  -  -  -  -  -  49 

105 


From  this  statement  it  appears,  that  there  was  an  increase 
in  the  weight  amounting  to  five  grains,  which  I  attribute 
parti V  to  oxvgcn  united  to  the  carbon,  and  partly  to  a  portion 
of  water  so  intimately  combined  with  the  last  product,  that 
it  could  not  be  expelled  from  it  by  heat  without  subjecting 
it  to  decomposition.  The  properties-  of  this  substance  were 
as  follows  : 

1.  It  was  extremely  brittle,  had  somewhat  of  the  odour 
E  9  of 
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of  caromel,  the  flavour  was  astringent,  and  it  speedily  dls- 
jrolv'td  in  cold  water,  and  iurmed  with  it  a  permanent  dark 
brown  ?  >  uiion. 

tJ.  'I'liis  solution  yicldtd  very  dark  brown  precipitates  bv 
the  addition  ol' sulphate  of  iron,  aectitc  of  lead,  muriate  of 
tin,  and  nitrate  ol  lime. 

3.  Gold  nas  coj)ious!v  precipitated  by  it  from  its  solution 
in  the  metallic  state  ;  and, 

4.  By  solution  c;f  isinglass,  the  whole  was  completely  pre- 
cipitated, so  that,  after  three  or  four  hours,  a  colourless 
water  only  romamcd. 

The  precipitate  was  nearly  black,  and  uas  Insoluble  in 
boiling  water ;  from  which  property,  as  well  as  from  the 
eflect  produced  upon  prepared  skin  by  the  solution,  it  was 
evident  that  the  substance  thus  obtained  from  camphor  was 
a  variety  of  the  artificial  tannlno;  niatter,  much  resemblincr 
that  which  may  be  obtained  from  resinous  bodies  by 
means  of  sulphuric  acid.  But  it  must  be  observed  that  this 
sort  of  tanning  substance  seems  to  act  less  powerfully  on 
skin  than  that  which  is  prepared  from  carbonaceous  sub- 
stances by  nitric  acid,  and  the  precipitate  which  the  former 
produces  with  solution  of  gelatine  is  more  flocculent  and 
less  tenacious  than  that  which  in  like  manner  is  formed  by 
the  latter. 

It  is  however  remarkable,  that  when  a  small  quantity  of 
nitric  acid  was  added  to  the  solution  of  the  substance  ob- 
tained from  camphor,  and  when,  after  evaporating  it  to 
dryness,  the  residuum  was  dissolved  in  water,  a  reddish 
brown  liquid  was  formed,  v.hich  acted  in  every  respect  si- 
milar to  the  tanning  substance  obtained  from  the  varieties 
of  coal  by  nitric  acid. 

''To  be  continued.] 
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XIII.  On  the  Oxides  of  Gold,  Tin,  and  other  Metals;  uith 
Hints  for  extending  their  Uses  in  Dyeing.  Communicntcd 
in  a  Letter  to  M.  Jjerthollet  by  M.  John  Michael 
Haussm.ax  *. 

X  BELIEVE  that  I  am  as  well  foumled  as  vourself  in  auiiiit- 
ting  of  intermediate  terms  of  oxidation  between  the  minin)um 
and  maximum  of  several  metallic  snbstanecs.  I  shall,  hy- 
and-by,  cite  an  example  of  the  oxide  of  tin  at  the  minimum 
precipitated  from  its  muriatic  solution,  and  redis?olved  bv  an 
excess  of  caustic  potash  ;  the  alkaline  metallic  solution  of 
which  I  have  already  mentioned  in  mv  observation?  upon 
the  Adrianople  red,  inserted  in  the  Annates  de  Chimief,  as 
well  as  in  another  memoir  upon  the  coloured  oxides  of  tin, 
given  to  the  public  in  the  Journal  de  Physique.  In  avoid- 
ing to  dilute  the  muriatic  solution  of  tin  too  much  with 
water,  and  employing  a  solution  of  caustic  potash  very  much 
concentrated,  a  considerable  quantity  of  caloric  disengages 
itself  during  the  mixture  of  thicse  two  liquors;  one  portion 
of  the  tin  precipitates  itself  in  the  metallic  state,  wliile  the 
other  remains  in  solution  in  a  state  of  intermediate  oxida- 
tion. This  alkaline  solution  has  so  strong  an  at^nitv  for 
oxygen,  that  it  changes  into  a  gray  colour  the  yellow  oxide 
of  gold  fixed  upon  a  piece  of  cotton  bv  means  of  ammonia, 
while  a  similar  yellow  piece  does  not  change  its  colour  when 
allowed  to  soak  in  a  pure  liquor  of  caustic  potash.  The 
same  change  takes  place  upon  plunging  a  small  jiicce  of 
cotton,  which  h:id  been  saturated  with  a  solution  of  gold, 
well  squeezed  and  dried,  into  an  alkaline  solution  of  tin. 
The  same  effect  will  follow  if  we  pour  into  this  alkaline  so- 
lution a  solution  of  eokl  diluted  with  water. 

The  change  of  the  veliow  colour  of  the  oxide  of  gold  bv 
the  alkaline  solution  of  tin  is  not  the  only  proof  of  the  in- 
termediate oxidation  :  this  liquor,  besides,  possesses  the  pro- 
perty of  extracting  the  blacki^h  brown  colour  of  the  oxide  of 
manganese  fixed  upon  a  piece  of  cotton  by  an  alkaline  pre? 

*  From  the  Auna'es  de  Chimie,  No.  ICG. 
I  See  Phil.  Mag.  vol.  xii.  and  vol.  x\'i!i. 
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cipitate.  All  these  changes  will  fake  place  more  rapidlv 
'ii',  before  perfornnng  the  precipitation  and  re-sohilion  by 
the  liquor  of  caustic  potash,  the  muriatic  solution  of  tin  is 
diluted  with  six  or  eight  parts  of  wAter.  In  this  case  there 
will  be  no  perceptible  extrication  of  caloric,  and  there  will 
be  no  precipitation  of  tin  in  a  metallic  state.  This  solution, 
the  oxidation  of  which  approaches  to  the  term  of  minimum, 
preserves  in  general,  without  anv  precipitation  of  oxide,  an 
aqueous  transparency.  Exposed  for  a  long  time  to  the  at- 
mospheric air,  it  does  not  lose  the  property  of  changing  the 
yellow  oxide  of  gold  into  gray,  and  of  extracting  the  blackish 
brown  colour  of  the  oxide  of  manganese  {jxed  upon  a  piece 
of  cotton. 

The  oxide  of  manganese  may  present  itself  under  different 
degrees  of  oxidation.  If  we  impregnate  a  piece  of  cotton 
cloth  with  a  transparent  solution  of  sulphate  of  manganese, 
it  will  preserve  its  whiteness  in  drying :  upon  plunging  the 
piece  of  cotton  cloth  thus  impregnated  into  a  solution  of 
potash  in  a  state  of  carbonate  or  of  causticity,  it  will,  when 
washed,  be  changed  into  a  brown  colour  by  the  action  of  the 
atmospheric  air.  This  colour  will  acquire  a  very  dark  hue, 
almost  approaching  to  black,  upon  being  allowed  to  remain 
some  time  in  an  alkaline  oxymuriatic  solution.  This  oxy- 
genated alkaline  liquor  will  assume  a  purple  colour,  of  a  mot« 
or  less  transparent  intensity,  on  leaving  therein  exposed,  a 
longer  or  shorter  time,  some  brown  precipitate  of  manganese 
in  place  of  a  piece  of  cloth  coloured  with  this  metallic  sub- 
stance, which  therein  dissolves  itself,  being  oxidated  bv  the 
fluid. 

In  general,  it  is  proper  to  attend  to  particular  results  in 
exposing  tl  the  metallic  oxides  to  the  action  of  this  oxvge- 
nated  iirur.atic  alkaline  liquor.  This,  perhaps,  would  be  the 
means  of  giving  them  acid  properties,  and  of  proving  at  the 
same  time  more  and  more  the  gradual  oxidation  of  most 
metals.  Above  all,  it  may  be  remarked  of  the  white  oxide 
of  lead,  which  becomes  gradually  more  and  more  coloured 
by  a  long  exposure  in  this  oxygenated  liquor,  in  which  it  is 
necessary,  nevertheless,  to  stir  it  often. 

The  muriatic  and  ii'trc  muriatic  solution?  of  tin,  very 

much 
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much  diluted  in  water,  have  an  aqueous  transparency  when 
they  are  well  made  ;  but  when  mixed  together,  a  fine  colour, 
like  that  of  Malaga  wine,  is  produced ;  a  circumstance  which 
could  never  happen,  unless  the  oxygen  of  the  nitro-muriat;c 
solution  united  with  the  muriatic  solution  of  tin.     If,  in  a 
similar  mixture,  we  pour  by  little  and  little,  stirring  it  at  the 
same  time,  the  solution  of  gold  with  a  great  excess  of  acid, 
and  diluted  in   130  to  l60  parts  of  water,  the  intensity  of 
the  colour  of  a  similar  mixture  will  increase  more  and  more, 
and  latterly  present  a  very  fine  purple  tincture,  in  which  ail 
sorts  of  stuffs  may  be  dyed.     By  making  the  nitro- muriatic 
solution  predominate,  shades  of  peach  flowers  and  lilies  w  ill 
be  obtained  ;  and,  on  the  contrary,  shades  more  or  less  gray 
are  obtained  by  making  the  muriatic  solution  of  tin  predo- 
minate.    Care  must  be  taken,  however,  not  to  employ  the 
latter  in  too  great  abundance,  because,  in  powerfully  extri- 
cating the  oxygen  from  the  oxide  of  gold,  it  will  deoxidate  it 
too  much,  and  precipitate  it.     The  precipitate  produced  in 
this  case  i?  not  entirely  deprived  of  oxygen,  which  hinders 
it  from  £;!lding  silver  in  the  cold,  like  the  ashes  produced 
from  the  combustion  of  a  piece  of  cloth  impregnated  with  a 
solution  of  fold.     The  lonsrer  or  shorter  preservation  of  the 
golden  tincture  will  depend  entirely  upon  the  proportions  of 
the  two  difierent  solutions  of  tin,  more  or  less  overcharged 
with  acids,  and  the  solution  of  gold,  in   which   the  acid 
ought   always  greatly  to   predominate.      In   exposing   the 
purple  tinciuie  of  gold,  of  the  most  perfect  transparency,  to 
£  strong  heat,  it  will  decompose  itself,  and  precipitate  the 
colour  known  bv  the  name  of  purple  of  Cassias,  the  beauty 
of  which  will  depend  more  or  lei^s  on  the  nitro-muriatic  so- 
lution of  tin  employed,  which,  mixed  by  itself  v.'ith  solution 
of  gold,  without  the  intervention  of  muriate  of  tin,  produces 
no  change  of  colour,  and  preserves  itself  a  long  time  without 
forming  any  precipitate,  if  the  mixture  is  not  too  much  di- 
luted with  water.     The  purple  tincture  of  gold  is,  properly, 
nothing  else  than  the  purple  of  Cassius,  kept  in  solution  by 
means  of  the  oxygen  of  the  nitro-muriatic  solution  of  tin; 
and   there  is  every  reason  to  believe  that  in  the  purple  of 
Cassius  the  oxide  of  gold  is  in  some  measure  combined  with 
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the  oxide  of  tin,  which,  giving  up  to  it  its  oxygen  during 
its  application  to  porcelain,  hinders,  in  my  opinion,  the  gold 
from  reducing  itself  and  regaining  its  metallic  lustre.  I 
cannot  subscribe  to  the  opinion  of  Dr.  Ilichter,  of  Berlin, 
who  asserts,  in  a  memoir  which  I  have  not  read,  to  have 
mathematically  demonstrated  that  the  gold  of  a  crimson  co- 
lour on  porcelain  is  in  the  metallic  state. 

The  purple  tincture  of  gold  might,  perhaps,  be  made  use 
of  to  advantage  in  the  dyeing  of  silks,  although  the  price 
might  be  high  ;  the  colour  obtained  from  it  surpasses  every 
other  in  solidity,  because  there  is  no  combustion  which  can 
destroy  it.  It  will  be  prudent,  however,  to  agitate  the  stufls 
a  long  time  in  the  tincture;  and,  to  obtain  shades  more  or 
less  deep,  it  will  be  necessary  to  repeat  the  immersion  of  the 
stuffs  more  or  less  often,  taking  care  to  squeeze  them  well, 
and  drying  and  shaking  them  between  every  immersion. 

The  gradation  of  shades  through  which  a  mixture  of  the 
nitro-muriatic  and  muriatic  solutions  of  tin  passes, _weakened 
by  pouring  into  it,  drop  by  drop,  a  solution  of  gold  with  a 
great  excess  of  acid,  and  very  much  diluted  with  water,  in- 
dicates, as  1  think,  a  gradual  oxidation.  An  acetic  solu- 
tion of  iron,  even,  appears  to  ascertain  the  same;  because, 
from  a  waterv  gieen,  it  acquires  more  and  more  a  reddish 
yellow  cast  when  exposed  to  the  atmospheric  air,  or  in  con- 
tact with  oxv^en  gas. 

I  have  made  it  appear,  in  a  memoir  upon  the  tincture  of 
the  alkaline  mars  of^Stahl,  that  the  sulphate  of  iron  may 
also  hyper-oxygenate  itself,  and  lose  the  excess  of  oxygen  by 
the  action  of  light.  In  making  a  niixture  of  the  concen- 
trated sulphuric  acid  and  the  nitric  solution  of  iron,  I  ob- 
tained, after  the  evaporation  of  the  nitric  acid,  and  upon 
making  the  residue  attract  the  humidity  of  the  air,  by  al- 
lowing it  to  rest  a  few  months,  crystals  of  hyper-oxygenated 
sulphate  of  iron,  which  I  could  scarcely  distinguish,  owing 
to  their  whiteness,  from  sulphate  of  alumine  ;  but  the  action 
of  light  gradually  yellowed  the  surface  :  their  whiteness 
could  be  restored,  however,  by  a  slight  wasl-.ing.  We  n)ay 
in  the  same  manner  procure  a  sulphate  of  iron  hyper-oxy-, 
genated,  a  little  similar  in  whiteness,  by  precipitating  the  ni- 
I  trate 
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trate  of  iron,  and  dissolving  this  precipitate  (sweetened,  and 
freed  from  the  greater  part  of  the  water),  by  little  and  little, 
with  sulphuric  acid,  which  ought  to  be  concentrated,  in 
order  to  obtain,  without  evaporation,  crystals  of  sulphate  of 
hyper-oxvgenated  iron.  This  salt  possesses  an  incompara- 
ble astringency. 

The  operation  of  the  transmission  of  oxvgen  appears  to 
manifest  itself  the  more  upon  pieces  of  linen  simply  dipped 
in  acetate  of  iron,  and  maddered,  since  we  are  oblifi'ed,  in 
order  to  bleach  them  completelv,  to  expose  them  a  lono;  time 
in  the  hel!,  if  we  do  not  choose  to  make  use  of  the  anilicial 
process  of  bleaching.  The  printed  parts  of  these  pieces  of 
cloth  are  often  weakened,  and  appear  sometimes  as  if  pierced 
with  a  sharp  instrument,  or  burned  with  a  concentrated  acid: 
such  a  circumstance  could  not  occur,  except  from  the  action 
of  the  oxygen  of  the  coloured  oxide  of  iron,  oxygen  being 
successively  restored  to  this  oxidable  body  by  the  atmospheric 
air. 

Minerals  do  not  present  the  only  substances  which  ox- 
idate gradually,  and  by  intermediate  terms. 

Indigo  furnishes  a  proof  that  vegetables  (and  I  may  add 
also  that  animals)  will  produce  similar  results  ;'  for  a  so- 
lution of  any  kind  of  indigo  (I  except,  however,  the  sulphate 
of  indiffo)  mav,  in  de-oxidating  or  in  recovering  oxvgen, 
pass  through  all  the  degrees  of  the  shades  of  blueish  green, 
even  to  that  of  a  very  yellow  olive,  and  yet'  preserve  the 
same  quantity  of  indigo  in  solutiou.  The  beauty  and  soli- 
dity of  the  blues  for  dyeing,  and  of  the  blue  for  pencillin2:, 
depend  nmch  on  the  different  degrees  of  oxidation. 


XIV.   On  the  partial  Fusion  of  Metals  ly  the  Ekctric 
Discharge.     By  a  Correspondent, 


To  Mr.  Tdloch. 

SIR, 


X  TAKE  the  llbertv  of  sending  you  some  further  experiments 
and  observations  on  the  partial  fusion  of  thin  plates  of  me- 
tal. See.  an  account  of  which  you  was  so  kind  as  to  Insert  in 

vour 
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your  Magazine  of  March  1805,  under  the  title  of  "  A  new 
Electrical  Phaenomenon,  communicated  by  a  Correspon- 
dent." In  these  experiments,  which  were  chiefly  made 
with  3  shilling,  I  could  not  reconcile  the  idea  of  a  lusion 
taking  place,  the  force  emj}loved  heincr  so  very  small :  there 
is,  however,  no  doubt  but  this  is  a  fusit)n  both  on  the  part 
of  the  piece  and  the  coating  of  the  phial. 

Being  induced  to  make  these  experiuTcnts  with  a  greater 
degree  of  accuracy  and  observation,  I  began  with  a  piece  of 
money,  as  staled  in  my  former  paper :  it  is  there  said,  "  1 
sometimes  observed  a  small  hole  in  the  coating  where  the 
piece  was  taken  from  :"  I  find  that  this  is  made  at  every  dis- 
charge of  the  jar,  whether  the  shilling  is  interposed  or  not. 
On  examining  this  hole  (which  is  just  perceptilile  to  the 
naked  eye)  with  a  microscope,  I  observed  the  coating  cu- 
riously melted,  very  minute  globules  of  the  melted  metal 
being  scattered  around  it  in  every  direction.  Sometimes, 
when  the  jar  is  charged  very  highly,  and  the  piece  inter- 
posed, several  of  these  holes  arc  made,  in  each  of  which 
there  is  the  same  appearance.  A  small  white  spot,  encom- 
passed with  a  brown  ring,  is  likewise  observed  on  the  shil- 
ling, which  bears  evident  marks  of  fusion^  though  in  a  less 
degree  than  the  tinfoil  of  the  jar^ 

On  passing  twelve  successive  discharges  through  a  shil- 
ling, the  surface  became  quite  brown  for  about  half  an  inch 
in  length  and  two  lines  in  breadth.  This  colour  was  not 
permanent,  but  easily  rubbed  off  with  the  finger.  The  white 
s{X)ts,  however, made  at  every  discharge  remained,  and  seemed 
to  be  indented  on  the  suriace.  It  is  somewhat  remarkable, 
that  in  all  these  experiments  the  effect  on  that  side  of  the 
piece  which  was  next  the  coating  of  the  jar  was  scarce-y  vi- 
sible, though  the  tinfoil  was  melted  as  before.  This  favours 
rather,  I  think,  the  Idea  of  a  single  electric  fluid.  In  cop- 
per, this  cfilct  seems  to  partake  niore  of  a  calcination  or  ox- 
idation ;  as  the  part  w  here  the  discharge  was  made  through 
was  alwsys  white,  though  still  encompassed  w  iih  the  brown 
ring. 

From   a  number  of  trials   it  appears   that   this   effect  is 

scarcely,  if  at  all^  visible  on  ibin  plates  of  iron,     lliough  I 

4  .  have 
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have  subjected  them  to  a  greater  force  of  electiicity,  yet 
I  could  never  discover  on  them  any  marks  of  fusion,  or  that 
the  metal  was  stained  brown,  as  in  the  other  experiments. 

It  is  very  surprising  that  so  small  a  quantity  of  accumu- 
lated electricity  should  operate  so  powerfully  on  a  plate  of 
metal,  when  it  requires  a  very  large  battery  to  melt  a  small 
wire !  Many  electricians  have  turned  their  thoughts  to  the 
melting  of  wires,  See.  by  the  electric  battery,  amongst  whom 
I  would  notice  Mr.  A.  Brooks,  late  of  Norwich,  who  seems 
to  have  treated  this  subject  with  great  perspicuity  and  exact- 
ness ;  but  very  few  of  them  thought  of  making  the  discharge 
through  plates  of  metal;  which  seems  to  open  a  wide  field 
for  observation  and  experiment. 

The  insertion  of  the  above  in  your  publication  will  greatly 
oblige,  sir. 

Your  obedient  humble  servant, 

C.  R. 


XV.  On  the  Reproduction  of  Buds.  By  Thomas  Andrew 
Knight,  Esq.  F.R.S.  In  a  Letter  to  the  Right  Hsn. 
Sir  Joseph  Banks,  K.  B.  P.  R.  S.* 

MY  DEAR  SIR, 

J-iVERY  tree  in  the  ordinary  course  of  its  growth  generstes, 
in  each  season,  those  buds  which  expand  in  the  succeeding 
spring ;  and  the  buds  thus  generated  contain,  in  many  in- 
stances, the  whole  of  the  leaves  which  appear  in  the  follow- 
ing summer.  But  if  these  buds  be  destroyed  during  the 
winter  or  early  part  of  the  spring,  other  buds,  in  many  spe- 
cies of  trees,  are  generated,  which  in  every  respect  perform  • 
the  office  of  those  which  previously  existed,  except  that  they 
never  aflord  fruit  or  blossoms.  This  reproduction  of  buds 
has  not  escaped  the  notice  of  naturalists ;  but  it  does  not  ap- 
pear to  have  been  ascertained  by  them  from  which,  amongst 
the  various  substances  of  the  tree,  the  buds  derive  their  origin. 
Du  Hamel  conceived  that  reproduced  buds  sprang  from 
pre-organized  germs :  but  the  existence  of  such  germs  has 

*  From  the  Tran^sactions  of  the  Roval  Svciifh  for  1805. 

not. 
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not,  in  any  instance,  been  proved  ;  and  it  is  well  known  iliat 
the  roots,  and  trunk,  and  branches,  of  many  species  of  trees 
will,  under  proper  managenjcnt,  aflord  buds  from  every  part 
of  iheir  surfaces;  and  therefore,  if  ihis  hypothesis  be  well 
founded,  many  millions  of  such  germs  must  be  annually 
lijcnerated  in  everv  large  tree,  not  one  of  which,  in  the  or- 
dinary course  of  nature,  will  come  into  action  :  and  as  na- 
ture, amidst  all  its  exuberance,  does  not  abound  in  useless 
productions,  the  opinions  of  this  illustrious  physiologist  are, 
in  this  case,  probably  erroneous.   . 

Other  naturalists  have  supposed  the  buds,  when  repro- 
duced, to  sprino:  from  the  plexus  of  vessels  which  consti- 
tutes the  internal  bark  ;  and  this  opinion  is,  I  believe,  much 
entertained  by  modern  botanists  :  it  nevertheless  appears  to 
be  unfounded,  as  the  facts  1  shall  proceed  to  state  will 
evince. 

If  the  fruit-stalks  of  the  seacale  {cramlc  marilhna)  be  cut 
oft'  near  the  ground  in  the  spring,  the  medullary  substance, 
within  that  part  of  the  stalk  which  remains  attached  to  the 
root,  decays  ;  and  a  cup  is  thus  formed,  in  which  water  coir 
lects  in  the  succeeding  winter.  The  sides  of  this  cup  con- 
sist of  a  woody  substance,  which  in  its  texture  and-  office, 
and  mode  of  generation,  agrees  perfectly  with  the  alburnum 
of  trees;  and  I  conceive  it  to  be  as  perfect  alburnum  as  the 
white  wood  of  the  oak  or  elm  :  and  from  the  interior  part  of 
this  substance,  within  the  cu)),  I  have  frequently  observed 
new  buds  to  be  generated  in  the  ensuing  spring.  It  is  suf- 
ficiently obvious  that  the  buds  in  this  case  do  not  spring 
from  the  bark  ;  but  it  is  not  equally  evident  that  the)-  might 
not  have  sprung  from  some  remains  of  the  medulla. 

In  the  autunm  of  1802  I  discovered  that  the  potatoc  pos- 
sessed a  similar  power  of  reproducing  its  buds.  Some  plants 
of  this  species  had  been  set,  rather  late  in  the  preceding 
spring,  in  very  dry  ground,  where,  through  want  of  mois- 
Turc,  they  vegetated  very  feebly;  and  the  portions  of  the  old 
roots  remained  sound  and  entire  till  the  succeeding  autumn. 
Being  then  moistened  by  rain,  many  sm.all  tubers  were  ge- 
nerated on  the  surfaces  made  by  the  knife  in  dividing  the 
roots  Into  cuttings  ;  aiul  the  buds  of  these^  in  many  instances, 

elonfrated 
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elongated  ihto  runners  which  gave  existence  to  other  tubers, 
some  of  which  I  had  the  pleasure  to  send  to  you. 

I  have  in  a  former  paper  remarke«i,  that  the  potatoe  con- 
sists of  four  distinct  substances,  the  epidermis,  the  true 
skin,  the  bark,  and  its  internal  substance,  which  from  its 
mode  of  formation  and  subsequent  office  I  have  supposed 
to  be  alburnous  :  there  is  also  in  the  young  tubes  a  transpa- 
rent line  through  the  centre,  which  is  probably  its  medulla. 
The  buds  and  runners  sprang  from  the  substance  which  I 
conceive  to  be  the  alburnum  of  the  root,  and  neither  from 
the  central  part  of  it,  nor  from  the  surface  in  contact  with 
the  bark.  It  must,  however,  be  admitted,  that  the  internal 
substance  of  the  potatoe  corresponds  more  nearly  with  our 
ideas  of  a  medullary  than  of  an  alburnous  substance,  and 
therefore  this,  with  the  preceding  facts,  is  adduced  to  prove 
only  that  the  reproduced  buds  of  these  plants  are  not  gene- 
rated by  the  cortical  substance  of  the  root  :  and  I  shall 
proceed  to  relate  some  experiments  on  the  apple,  and 
pear,  and  plum  tree,  which  I  conceive  to  prove  that  the 
reproduced  buds  of  those  plants  do  iwt  spring  from  the 
medulla. 

Having  raised  from  seeds  a  very  considerable  number  of 
plants  of  each  of  these  species  in  1802,  I  partly  disengaged 
them  from  the  soil  iu  the  autumn,  by  digging  round  each 
plant,  which  was  then  raised  about  two  inches  above  its 
former  level.  A  part  of  the  mould  was  then  removed,  and 
the  plants  were  cut  off  about  an  inch  below  the  points  u  here 
the  seed-leaves  formerly  grew  ;  and  a  portion  of  the  root, 
about  an  inch  long,  without  any  bud  upon  it,  remained 
exposed  to  the  air  and  light.  In  the.  beginning  of  April  f 
observed  many  small  elevated  points  on  the  bark  of  these 
roots,  and,  removing  the  whole  of  the  cortical  substance,  I 
found  that  the  elevations  were  occasioned  by  small  protube- 
rances on  the  surface  of  the  alburnum.  As  the  spring  ad- 
vanced, many  minute  red  points  appeared  to  perforate  the 
bark  :  these  soon  assumed  the  character  of  buds,  and  pro- 
duced shoots  in  every  respect  similar  to  those  which  would 
have  sprung  from  the  organized  buds  of  the  preceding  year. 
Whether  the  bud-;   thus  reproduced  derived  any  portion  of 

their 
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their  component  parts  from  the  bark  or  not,  I  shall  not  ven- 
ture to  decide  ;  but  I  ani  much  disposed  to  believe  that,  like 
those  oF  the  potatoe,  ihcy  sprang  from  the  alburnous  sub- 
stance solely. 

The  space,  however,  in  the  annual  root,  between  the 
medulla  and  the  bark  is  vcrv  small ;  and  therefore  it  may 
be  contended  that  the  buds  in  these  instances  may  have 
originated  from  the  medulla.  I  therefore  thought  it  neces- 
sary' to  repeat  similar  experiments  on  the  roots  and  trunks 
of  old  trees,  and  bv  these  the  buds  were  reproduced  precisely 
in  the  same  manner  as  the  annual  roots :  and  therefore, 
conceiving  myself  to  have  proved  in  a  former  memoir* 
that  the  substance  which  has  been  called  the  medullary  pro- 
cess does  not  oriy^inatc  from  the  medulla,  I  must  conclude 
that  reproduced  buds  do  not  spring  from  that  substance. 

I  have  remarked  in  a  paper  which  you  did  me  the  honour 
to  lay  before  the  Royal  Society  in  the  commencement  of  the 
present  year,  that  the  alburnous  tubes  at  their  termination 
upwards  invariably  join  the  central  vessels,  and  that  these 
Vessels,  which  appear  to  derive  their  origin  from  the  albur- 
nous tubes,  convey  nutriment,  and  probably  give  existence 
to  new  buds  and  leaves.  It  is  also  evident,  from  the  facility 
with  which  the  rising  sap  is  transferred  from  one  side  of  a 
wounded  tree  to  the  other,  that  the  alburnous  tubes  possess 
lateral,  as  well  as  terminal,  orifices  :  and  it  does  not  appear 
improbable,  that  the  lateral  as  well  as  the  terminal  orifices  of 
the  alburnous  tubes  may  possess  the  power  to  generate  cen* 
tral  vessels ;  which  vessels  evidently  feed,  if  they  do  not 
give  existence  to,  the  reproduced  buds  and  leaves.  And 
therefore,  as  the  preceding  experiments  appear  to  prove  that 
the  buds  neither  spring  from  the  medulla  nor  the  bark,  I  an* 
much  inclined  to  believe  that  they  are  generated  by  oentrat 
vessels  which  spring  from  the  lateral  oritices  of  the  albur- 
nous tubes.  The  practicability  of  propagating  some  plants 
from  their  leaves  may  seem  to  stand  in  opposition  to  this 
hypothesis  ;  but  the  central  vessel  is  always  a  component 
f>art  of  the  leaf,  and  from  it  the  bud  and  young  plant  pro-^ 
bably  originate. 

*  Phi!.  Tians.  of  180J. 

I  expected 
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I  expected  to  discover  in  seeds  a  similar  power  to  regene- 
rate their  buds ;  for  the  cotyledons  of  these,  though  dissi- 
milar in  organization,  execute  the  office  of  the  alburnum, 
and   contain  a  similar  reservoir  of  nutriment,  and  at  once 
supply  the  place  of  the  alburnum  and  ihe  leaf.     But  no  ex- 
periments which  I  have  yet  been   able  to  make,  have  been 
decisive,  owing  to  the  difficulty  of  ascertaining  the  number 
of  buds  previously  existing  within  the   seed.     Few  if  any 
seeds,  I  have  reason  to  believe,  contain  less  than  three  buds, 
one  only  of  which,  except  in  cases  of  accident,  germinates; 
and  some  seeds  appear  to  contain  a  much  greater  number. 
The  seed  of  the  peach  appears  to  be   provided  with  ten  or 
twelve  leaves,   each  of  which  probably  covers  the  rudiment 
of  a  bud,  and  the  seeds,  like  the  buds  of  the  horse-chestnut, 
contain  all  the  leaves  and  apparently  all  the  buds  of  the  suc- 
ceeding year :  and  I  have  never  been  able  to  satisfy  myself 
that  all  the  buds  were  eradicated  without  having  destroyed 
the  base  of  the  plumule,  in  which  the  power  of  reproducing 
buds  probably  resides,  if  such  power  exists. 

JSFature  appears  to  have  denied  to  annual  and  biennial 
plants  (at  least  to  those  which  have  been  the  subjects  of  my 
experiments)  the  power  which  it  has  given  to  perennial 
plants  to  reproduce  their  buds ;  but  nevertheless  some  bien- 
nials possess,  under  peculiar  circumstances,  a  very  singular 
resource,  when  all  their  buds  have  been  destroyed.  A  tur- 
nip, bred  betv.een  the  English  and  Swedish  variety,  from 
which  I  had  cut  off  the  greater  part  of  its  fruit-stalks,  and 
of  which  all  the  buds  had  been  destroyed,  remained  some 
weeks  in  an  apparently  dormant  state;  after  which  the  first 
seed  in  each  pod  germinated,  and  bursting  the  seed-vessel, 
seemed  to  execute  the  office  of  a  bud  and  leaves  to  the  parent 
plant,  during  the  short  remaining  term  of  its  existence, 
when  its  preternatural  foliage  perished  with  it.  Whether 
this  property  be  possessed  by  other  biennial  plants  in  com- 
mon with  the  turnip  or  not,  I  am  not  at  present  iu  posses- 
sion of  facts  to  decide,  not  having  made  precisely  the  same 
experiment  on  any  other  plant. 

I  will  take  this  opportunity  to  correct  an  inference  that  I 

have 
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Lave  clriwn  in  a  furmt-r  paper*,  which  the  facts  (though 
quite  coireclly  stated)  tlo  not,  on  subsequent  repetition  of 
the  experiment,  appear  to  justify.  I  have  stated,  that  when 
a  perpendicular  shoot  of  the  vine  was  uiverled  to  a  depend- 
ing position,  and  a  poriiou  of  its  bark  between  two  circular 
incisions  round  the  stem  removed,  much  more  new  wood 
v.as  generated  on  the  lower  lip  of  the  wound,  become  upper- 
most bv  the  inverted  position  of  the  branch,  than  on  the 
opposite  lip,  which  would  not  have  happened  had  the  branch 
continued  to  grow  erect ;  and  I  have  inferred  that  this  effect 
was  produced  by  sap  which  had  descended  by  gravitation 
from  the  leaves  above.  But  the  branch  was,  as  I  have  there 
stated,  employed  as  a  layer,  and  the  matter  which  would 
have  accumulated  on  the  opposite  lip  of  the  wound  had  been 
eraplovcd  in  the  formation  of  roots,  a  circumstance  which 
at  that  time  escaped  my  attention.  The  effects  of  gravitation 
on  the  motion  of  the  descending  sap,  and  consequent  growth 
of  plants,  are,  I  am  well  satisfied,  from  a  great  variety  of 
experiments,  very  great;  but  it  will  be  very  difficult  to  dis- 
cover any  method  by  which  the  extent  of  its  operation  can 
be  accurately  ascertained.  For  the  vessels  which  convey 
and  impel  t  the  true  sap,  or  fluid  from  which  the  new  wood 
appears  to  be  generated,  passimmediately  from  the  leaf-stalk 
towards  the  root;  and  though  the  motion  of  this  fluid  may 
be  impeded  by  gravitation,  and  it  be  even  again  returned 
into  the  leaf,  no  portion  of  it,  unless  it  had  been  extravasated, 
could  have  descended  to  the  part  from  which  the  bark  was 
taken  otT  in  the  experiment  I  have  described.  I  am  not  sen- 
sible that  in  the  diflercnt  papers  which  I  have  had  the  honour 
to  address  to  you,  I  have  drawn  any  other  inference  which 
the  fact.-?,  on  repetition  of  the  experiments,  do  not  appear 
capable  of  supporting. 

I  am,  &c. 
Elton,  'J'homas  Andrew  Knight. 

Miy  it.',  iHOo. 

•  PIul.  Trans,  of  1305.  *:  Phil.  Trans,  of  1804. 
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ROYAL  SOCIETY  OF  LONDON. 

i^EB.  6,  The  Right  Honourable  Sir  Joseph  Banks,  Eart. 
President,  in  the  chair.  The  reading  of  Mr.  Hatchett's  in- 
teresting paper  on  artificial  tannin  was  resumed.  Effects  of 
sulphuric  acid  on  vegetables  in  converting  them  into  coal. 
Resins  distilled  yield  but  from  -03  to  -05  grains  coal  ;  but 
when  treated  with  this  acid  from  '30  to  '60  ;  with  muriatic 
acid  somewhat  less.  Gums,  whether  by  distillation  or  di- 
gestion with  acid,  yielded  nearly  equal  quantities  of  car- 
bon. The  author,  from  his  numerous  and  very  decisive 
experiments,  proceeded  with  great  caution  to  oifer  a  theory 
of  the  formation  of  pit-coal ;  and  his  own  discoveries  have 
-enabled  him  to  adduce  facts  that  seem  to  leave  us  without 
hope  of  ever  attaining  much  more  complete  knowledge  of 
the  origin  and  formation  of  pit-coal  than  v.'hat  he  has  mo- 
destly proposed.  That  all  carbonaceous  matter  is  of  vege- 
table origin,  has  been  generally  allowed  ;  and  Mr.  Hatchett 
thinks  that  the  means  employed  by  nature  for  converting 
vegetables  into  carbon  has  been  by  slow  digestion  of  great 
masses  exposed  to  the  action  of  sulphuric  acid.  To  this  end 
he  admits  that  muriatic  acid  may  also  have  coutribuled  ;  but 
from  the  much  greater  universality  of  sulphuric  acid,  sulphate 
of  iron  (pyrites),  &c.  in  coals,  and  his  synthetical  experi- 
ments, which  often  gave  60  per  cent,  of  carbon  from  vege- 
table matter  by  means  of  this  acid,  he  thence  concludes  that 
sulphuric  acid  must  have  been  the  more  efficient  if  not  the 
sole  agent.  Carbon  thus  formed  is  found  in  manv  parts 
without  bitumen,  such  as  in  Kilkenny  and  Bovey  coals,  Sec. 
The  bitumen  is  also  formed  of  the  resinous  parts  of  vegetable^ 
subjected  to  the  slow  action  of  sulphuric  acid. 

Feb.  13.  Mr.  Hatchett  admits  that  his  efforts  to  form 
bitumen  have  not  been  completely  successful,  although  there 
can  be  no  doubt  of  its  constituent  principles.  All  synthetic 
experiments,  he  observes,  are  necessarily  conducted  too 
rapidly,  and  on  too  small  quantities,  ever  to  imitate  effectu- 
ally the  process  of  nature.     To  the  submarine  composts  or 
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vegetable  solutions  oF  certain  philosophers  he  seems  decidedly 
averse,  and  appears  also  willing  to  deny  the  agency  of  mu- 
riatic acid  in  the  formation  ot"  coal.     For  this,  however,  he 
has  not  assigned  any  reason,  although  the  almost  invariable 
conliguitv  of  lime  to  coal  would  tend  to  prove,  that  had  any 
quantity   of  muriatic   acid  been  present  at  the  formation  of 
either,  a  new  and  very  different  substance  must  have   been 
produced.     The  few  saline  springs  found  in  the  vicinity  of 
coal-mines,  he  considers  as  no  exception  to  the  general  prin- 
ciple of  the  inefficiency  of  muriatic  acid  ;  and  the  discoveries 
of  Mr.  Peel  may  perhaps  render  the  opinion  of  our  author 
still  more  probable.    Mr.  Hatchett  allows  that  animal  matter 
may  have  contributed  to  the  formation  of  pit-coal ;  but  de- 
nies that  any  fire  could  have  been  accessory.     The  great 
frequency,  indeed,  of  numerous  animal  substances  found  in 
the  limcitone  that  is   contiguous  lo  coal-strata,  renders  it 
difficult  to  denv  that  animal  matter  could  not  have  been  pre- 
sent at  the  original  formation  of  coal.     Mr.  Hatchett  con- 
cludes this  very   able  paper  with  declaring  the  necessity  of 
adhering  invariably  to  that  rigid  systematic  order  which  we 
hinted  at  in  a  former  report,  and  without  which,  he  observes, 
that  science  can  neither  be  extended  nor  applied  to  the  pur- 
poses of  civil  society.     He  also  recommends  such  researches 
to  the  attention  of  other  chemists,  as  he   has  determined  to 
decline  them  for  the  present,  and  hopes  that  his  discoveries 
and  numerous  experiments  may  be  usefully  applied  to   the 
arts,  and  the  important  oeconomy  of  fuel,  &c.     The  thanks 
of  the  Society  were   ordered  to  this   philosopher,   and  we 
doubt  not  that  he  will  also   receive  those  of  the  civilized 
world. 

On  the  same  evening  a  letter  from  Mr.  Griffiths  to  the 
President  was  read,  containing  a  brief  account  of  a  species 
of  worm-shell  found  by  him  in  a  bank  of  clay  on  the  coast 
of  Sumatra,  after  the  shock  of  an  earthquake.  Consider- 
able numbers  of  the  same  species  are  found  in  the  surround- 
ing; sea?,  in  water  from  one  to  six  fathoms  deep,  and  vary  in 
leno^th  from  three  to  five  feet,  and  in  diameter  from  three  to 
nine  inches.  One  of  the  specimens  procured  by  Mr.  Grif- 
lifths  measures  above  five  feet,  is  taper,  has   two  tentaculi, 
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and  111  other  respects  is  somewhat  different  from  the  figure 
given  by  Rhumphius.  Not  one  of  those  shells  could  be  pro- 
cured perfect  in  itself,  but  their  figure  may  be  correctly 
conceived  from  the  different  broken  specimens.  The  body 
of  the  fish  consisted  of  a  gelatinous  mass.  The  outside  of 
the  shell  was  white,  the  inside  yeilow,  and  its  fracture 
strongly  resembled  stalactite. 

Feb.  20.  The  introduction  to  a  mathematical  paper  oa 
'^  Impossible  Quantities"  was  read,  but  it  is  impossible  that 
we  can  report  it. 

A  physiological  paper,  on  a  particular  affection  of  the  pro- 
state gland,  was  also  announced,  ihe  reading  of  which  was 
deferred  till  next  meeting. 

BRITISH    INSTITUTION    FOR    PROMOTING    THE    FINE  ARTS. 

The  gallery  belonging  to  this  laudable  institution  was 
opened  on  the  1 7th  of  the  present  month  (February)  for  the 
exhibition  and  sale  of  the  productions  of  the  British  artists  j 
and  will  continue  open  every  day  from  10  in  the  morning  till 
5  in  the  afternoon.  It  is  but  justice  to  sav,  that  the  dis- 
play of  taste,  talent,  and  genius,  v.hich  even  the  first  open-* 
ing  has  exhibited,  are  highly  creditable  to  the  British  school. 
Many  of  the  pictures  possess  the  highest  excellence,  and  all 
of  them  do  honour  to  the  individuals  who  have  produced 
them. 

SOCIETY    OF    ANTIQUARIES. 

Feb.  6.  Mr.  Ordc  in  the  chair.  Several  curious  historicai 
notices  were  read  on  the  character  and  office  of  the  antient 
minstrels,  or,  as  they  were  sometimes  called,  cytharists,  in 
this  country;  from  which  it  appeared  that  several  females 
had  assumed  the  character  of  wandering  minstrels  and 
dancers.  Their  loose  manner  of  life  soon  rendered  them  ob- 
noxious to  the  laws,  and  they  were  at  length  suppressed  as 
common  rogues  and  vagrants ;  but  their  music  and  dancing, 
we  are  happy  to  find,  at  no  period,  had  any  relation  to  the 
general  licentiousness  of  persons  of  the  like  profession  in 
every  country  on  the  continent. 

Feb.  13.  The  right  honourable  president,  Earl  of  Leicester 
in  the  chair.     Mr.  Lysoas  furnished  some  extracts  from 
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the  antient  records  offalconrv,  in  the  reign  of  Edward  VI. 
The  word  mens^  now  improperly  but  generally  applied  to  a 
pile  of  stables,  was  ori2;inally  applied  to  a  long  range  of  build- 
ings appropriated  to  the  weaving  and  breeding  of  falcons. 

Avt  old  painting,  dated  >5P0,  with  the  poetic  inscription — 
«  Rather  deathe — ^Then  false  of  faythe,"  was  exhibited  by 
a  baronet,  under  the  impression  of  its  being  a  portrait  of 
ladv  Jane  Grey  ;  but  which  might  be  more  probably  her  mo- 
tiier,  as  supposed  by  the  secretary,  the  Rev.  Mr.  Brand. 
This  circumstance  should  teacli  amateurs  not  to  be  so  cre- 
dulous in  purchasing  old  paintings. 

F.OYAL    JEXXERIAN    SOCIIiTY. 

x\t  a  special  nTceting  of  the  board  of  directors,  lately  held 
at  the  central  house  of  the  society.  No.  14,  Salisbury-square, 
Fleet-street,  the  following  report  of  the  medical  council,  on 
the  subject  of  vaccine  inoculation,  was  laid  before  the 
board. 

REPORT. 

The  medical  council  of  the  Royal  Jennefian  Society, 
having  been  informed  that  various  cases  had  occurred,  which 
excited  prejudices  against  vaccine  inoculation,  and  tended 
to  check  the  progress  of  that  important  discovery  in  this 
kingdom,  appointed  a  committee  of  twenty-five  of  their 
members  to  inquire,  not  only  into  the  nature  and  truth  of 
such  case?,  but  also  into  the  evidence  respecting  instances 
of  small-pox,  alleged  to  have  occurred  twice  in  the  same 
person. 

In  consequciiCe  of  this  reference,  the  committee  made 
diligent  inquiry  into  the  history  of  a  number  of  cases,  in 
which  it  v.-as  supposed  that  vaccination  had  failed  to  prevent 
the  smaIl-po\-,  and  also  of  such  cases  of  small-pox  as  were 
•'tated  to  have  happened  subsequently  to  the  natural  or 
inoculated  small-pox. 

In  the  course  of  their  examination  the  committee  learned^ 
tliat  opinions  and  assertions  had  been  advanced  and  cir- 
culated, which  charged  the  cow-pox  with  rendering  patient* 
liable  to  particular  di.^cascs,  frightful  in  their  appearance, 
and  hitherto  unknovvn ;  and  judging  such  opinions  to  be 
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connected  with  the  question  as  to  the  efTicacy  of  the  practice, 
they  thought  it  incumbent  upon  them  to  examine  also  into 
the  vahdity  of  these  injurious  statements  respecting  vac- 
cination. 

After  a  very  minute  investigation  of  these  subjects,  tlie 
resuk  of  their  inquiries  has  been  subiTiitted  to  the  nicdical 
council ;  and  from  the  report  of  the  committee  it  appears  : 

I.  That  most  of  the  cases,  which  have  been  brought  for- 
ward as  instances  of  the  failiirc  of  vaccination  to  prevent  the 
small-pox,  and  which  liavebeen  the  subjects  of  public  atten- 
tion and  conversation,  are  either  wholly  unfounded  or  grossly 
misrepresented. 

IL  That  some  of  the  cases  are  now  allowed,  by  the  very 
persons  who  first  related  them^  to  have  been  erroneously 
stated. 

J II.  That  the  statements  of  such  of  those  cases  as  are 
published,  have,  for  the  most  part,  been  carefully  investi- 
gated, ably  discussed,  and  fully  refuted,  by  ditiercnt  writers 
on  the  subject. 

IV.  That  notwithstanding  the  most  incontestable  proofs 
of  such  misrepresentations,  a  feu  medical  men  have  per- 
sisted in  repeatedly  bringing  the  same  unfounded  and  refuted 
reports  and  nhsrepresentations  before  the  public  ;  thus  per- 
n'ersely  and  disingenuously  labouring  to  exeiie  prejudices 
against  vaccination. 

V.  That  in  some  printed  accounts  adverse  to  vaccin;\tion, 
in  which  tlic  writers  had  no  authenticated  facts  to  support 
the  opinions  tliey  advanced,  nor  any  reasonable  argument* 
to  maintain  them,  the  subject  has  been  treated  with  indecent 
and  disgusting  levity  ;  as  if  the  good  or  evil  of  society  were 
fit  objects  for  sarcasm  and  ridicule. 

VI.  That  when  the  practice  of  vaccination  was  first  in- 
troduced and  recommended  bv  Dr.  Jenner,  many  persons, 
who  had  never  seen  the  efiects  of  the  vaccine  liuid  on  the 
human  system,  who  were  almc^st  wholly  unacquainted  with 
the  history  of  vaccination,  the  characteristic  marks  of  th.c 
genuine  vesicle,  and  the  cautions  necessary  to  be  observed  in 
the  management  of  it^    and   Vv-ere  tlierefore  incompetent  to 

F  3  decide 


66  Rcyal  Jenncrian  Socktij. 

decide  whether  patients   were  properly  vaccinated  or   not, 
nevertheless  ventured  to  inoculate  tor  the  cow-pox. 

VII.  That  many  persons  have  bten  declared  duly  vacci- 
nated, when  the  operation  was  pertbrnied  in  a  very  negli- 
gent and  unskilful  manner,  and  when  the  inoculator  did  not 
afterwards  see  the  patients,  and  therefore  could  not  ascertain 
whether  infection  had  taken  place  or  not ;  and  that  to  this 
cause  are  certainly  to  be  attributed  many  of  the  cases  ad- 
duced in  proof  of  the  inetficacv  of  cow-pox. 

VIII.  That  some  cases  have  been  brought  before  the 
committee,  on  which  they  could  form  no  decisive  opinion, 
from  the  want  of  necessary  information  as  to  the  regularity 
of  the  preceding  vaccination,  or  the  reality  of  the  subsequent 
appearance  of  the  small-pox. 

IX.  That  it  is  admitted  by  the  Gommittee,  that  a  few 
cases  have  been  brought  before  them,  of  persons  having  the 
small-pox,  who  had  apparently  passed  through  the  cow-pox 
in  a  regular  way. 

X.  That  cases,  supported  by  evidence  equally  strong, 
have  been  also  brought  before  them,  of  persons  who,  after 
having  once  regularly  passed  through  the  small-pox,  either 
by  inoculation  or  natural  infection,  have  had  that  disease  a 
second  time. 

XI.  That  in  many  cases  in  which  the  small-pox  has 
occurred  a  second  time,  after  inoculation  or  the  natural  dis- 
ease, such  recurrence  has  been  particularly  severe,  and  often 
fatal;  whereas,  when  it  has  appeared  to  occur  after  vacci- 
nation, the  di&ease  has  generally  been  so  mild,  as  to  lose 
some  of  its  characteristic  marks,  and  even  sometimes  to 
render  its  existence  doubtful. 

XII.  That  it  is  a  fact  well  ascertained,  that.  In  some  par- 
ticular states  of  certain  constitutions,  whether  vaccine  or 
variolous  matter  be  employed,  a  local  disease  only  will 
be  excited  by  inoculation,  the  constitution  remaining  un- 
affected; yet  that  matter  taken  from  such  local  vaccine  or 
variolous  pustule  is  capable  of  producing  a  general  and  per- 
fect disease. 

XIII.  That  if  a  person,   bearing  the  strongest  and  most 
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indubitable  marks  of  having  had  the  small-pox,  be  repeatedly 
inoculated  for  that  disease,  a  pustule  mav  be  produced,  the 
matter  of  which  will  connnunicate  the  disease  to  those  who 
have  not  been  previously  infected. 

XIV.  That  although  it  is  difficult  to  determine  precisely 
the  number  of  exceptions  to  the  practice,  the  medical  coun- 
cil are  fully  convinced  that  the  failure  of  vaccination,  as  a 
preventive  of  the  small-pox,  is  a  very  rare  occurrence. 

XV.  That  of  the  immense  number  who  have  been  vacci- 
nated in  the  army  and  navy,  in  diiferent  parts  of  the  united 
kingdom,  and  in  every  quarter  of  the  globe,  scarcely  any 
instances  of  such  failure  have  been  reported  to  the  committee 
but  those  which  are  said  to  have  occurred  in  the  metropolis 
or  its  vicinity. 

XVI.  That  the  medical  council  are  fully  assured,  th^X  in 
very  many  places  in  which  the  small-pox  raged  with  great 
violence,  the  disease  has  been  speedily  and  effectually  arrested 
in  its  progress,  and  in  some  populous  cities  wholly  exter- 
minated, by  the  practice  of  vaccination. 

XVII.  That  the  practice  of  inoculation  for  the  small-pox, 
on  its  first  introduction  into  this  country,  was  opposed  and 
very  much  retarded,  in  consequence  of  misrepresentations 
and  arguments  drawn  from  assumed  facts,  and  of  miscar- 
riages arising  from  the  want  of  correct  information,  similar 
to  those  now  brought  forward  against  vaccination,  so  that 
nearly  fifty  years  elapsed  before  small-pox  inoculation  was 
fully  established. 

XVIII.  That  by  a  reference  to  the  bills  of  mortality,  it 
will  appear  that,  to  the  unfortunate  neglect  of  vaccination, 
and  to  the  prejudices  raised  against  it,  we  may  in  a  great 
measure  attribute  the  loss  of  nearly  two  thousand  lives  by 
the  small-pox,  in  this  metropolis  alone,  within  the  present 
year. 

XJX.  That  the  few  instances  of  failure,  either  in  the 
inoculation  of  the  cow-pox,  or  of  the. small-pox,  ought  not 
to  be  considered  as  objections  to  either  practice,  but  merely 
as  deviations  from  the  ordinary  course  of  nature. 

XX.  That  if  a  comparison  be  made  between  the  preserva- 
tive effects  of  vaccination,  and  those  of  inoculation  for  the 
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small-pox,  it  would  be  necessary  to  take  into  account  the 
greater  number  of  persons  v\  !io  have  been  vaccinated  within 
a  given  time:  as  it  is  probable  that,  within  the  last  seven 
years,  nearly  as  many  persons  ha"e  been  inoculated  for  the 
cow-pox  as  were  ever  inoculated  tor  the  small-pox  since  the 
practice  was  introduced  into  this  kinojdom. 

XXI.  That  from  all  the  facts  which  they  have  been  able 
to  collect,  it  appears  to  the  medical  council,  that  the  cow- 
pox  is  generally  mild  and  harmless  in  its  effects ;  and  that 
the  few  cases  which  have  been  alleged  against  this  opinion 
may  be  fairly  attributed  to  peculiarities  of  constitution. 

XXII.  That  many  well-known  cutaneous  diseases,  and 
some  scrophulous  complaints,  have  been  represented  as  the 
effects  of  vaccine  inoculation,  when  in  fact  they  originated 
frowtother  causes,  and  in  many  instances  occurred  long 
after  vaccination  ;  and  that  such  diseases  are  infinitely  less 
frequent  after  vaccination,  than  after  either  the  natural  or 
inoculated  small-pox. 

Having  stated  these  facts,  and  made  these  observations, 
the  medical  council  cannot  conclude  their  report  upon  a 
subject  60  highly  important  and  interesting  to  all  classes  of 
the  community,  without  making  this  solemn  declaration  : 

That,  in  their  op>inion,  founded  on  their  own  individual 
experience,  and  the  information  which  they  have  been  able 
to  collect  from  that  of  others,  mankind  have  already  derived 
great  and  incalculable  benefit  from  the  discovery  of  vacci- 
nation ;  and  thai  it  is  their  full  belief,  that  the  sanixuine  ex- 
pectations of  advantage  and  security  which  have  been  formed 
from  the  inoculation  of  the  cow-pox,  will  be  ultimately  and 
completely  fulfilled. 

(Signed) 

Ed.Jenntr,M.D.  president.  W.  Blair. 

J.  C.  Letisom,  M.  D.  V.  P.  Gil.  Blane,  M.  D. 

John  Ring,  V.  P.  Isaac  Buxton,  M.D. 

Joseph  Adams,  M.  D.  Wm.  Chamberlaine. 

John  Addington.  John  Clarke,  M.  D. 

C.  R,  Aikin.  Astley  Cooper. 

Wm.  Babington,  M.  D.  Wm.'Daniell  Cordell. 

M.  Bailiie,  M.  D.  Richard  Croft,  M.  D. 
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James  Wilson. 
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John  Walker, 
Secietarv  to  the  council. 


ACADEMY    OF    USEFUL    SCIENCES   AT    ERFURT. 

Professor  Bernardi  is  returned  to  Erfurt  from  his  five 
pionths  tour  through  the  Carinthian  Alps.  Notwithstand- 
ing the  difficulties  he  had  to  encounter  from  unfavourable 
weather  and  the  operations  of  the  war,  he  has  no  reasons  to 
be  dissatisfied  with  the  result  of  his  journey.  He  has  made 
a  number  of  new  discoveries  which  he  is  about  to  publish. 
In  an  essay  read  before  the  academy,  on  the  2d  of  De- 
cemberj  he  says :  "  It  surely  cannot  be  supposed  that  our 
country  has  been  yet  sufficiently  examined.  In  the  southern 
part  of  it,  in  particular,  there  are  many  hidden  treasures  of 
science ;  and  it  is  incontestably  a  great  error  in  our  country- 
men to  travel  into  foreign  countries,  forgetting  the  treasures 
of  which  Germany  has  to  boast."  The  first  proof  which  the 
professor  exhibited  of  this  fact  was  by  the  communication 
of  two  kinds  of  the  herb  Speedwell  or  Fluellin,  not  vet 
hitherto  sufficiently  well  described,  and  which  nearly  re- 
semble the  F^rQni{:a  spkatq.  The  one  he  calls  Feronica 
\  crista!,  a, 
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cri^tatQi  and  the  other  Veronica  sternbergiana.  The  first, 
which  he  found  in  Hungary  near  the  German  frontiers, 
and  on  the  mountains  of  Dornach  not  far  from  Vienna, 
differs  very  httle  from  the  Veronica  spicata  in  the  form  of 
the  stalk  and  leaves,  but  much  more  in  the  blossoms  and 
the  stalk  of  the  flower.  It  carries  its  blossoms  in  a  proper 
ear.  The  folds  of  the  flowers,  which  resemble  a  short  pipe, 
are  not  so  broad  ;  they  are  rolled  together  to  the  very  middle, 
and  do  not  present  a  genuine  pipe;  so  that  the  flower  assumes 
a  funnel-like  appearance,  and  approaches  very  nearly  in  its 
stalk  to  that  of  the  Veronica  silirica  and  virginica.  In 
respect  to  other  particulars  it  does  not  differ  very  much 
from  the  Veronica  spicata,  which  is  already  accurately  de- 
scribed. In  the  botanical  system  it  has  the  following  cha- 
racteristic— Ver.  spica  terminali,  corollqe  subrolatoe,  laciniis 
postice  convolutis,  falcis  oppositis. — ^The  second  specimen 
Count  Sternberg  already  remarked  in  Italy  in  the  Sette  commu- 
nis and  gave  it  the  name  of  Ver.  glabra.  But  as  Ehrhardt  had 
made  use  of  this  name  to  another  kind  of  Veronica,  Bernardi 
thought  proper  to  name  it  after  its  discoverer.  It  principally 
grows  at  Krain,  near  Jauernberg,  on  the  hills  which  surround 
the  foot  of  Belsbiza.  Its  stalks  and  leaves  are  almost  entirely 
hairless;  the  first  is  very  lank,  and  its  longer-stalked  blos- 
soms stand  somewhat  crowded  together;  it  may  be  re- 
cognized by  the  following  difference — V.  racemo  terminali, 
corollae  rotatoe,  laciniis  patentibus,  foliis  oppositis,  caulcque 
glabris. — Professor  Bernardi  has  more  clearly  described  the 
doubtful  Speedwells  or  Fkiellins — V.  vrticaefolia,  latifolia, 
Teucrium,  prostrata  et  pilosa,  and  has  assigned  to  them  pro- 
per descriptions.  This  essay  of  Professor  Bernardi  will  ap- 
pear in  the  acts  of  the  academy,  a  new  volume  of  which 
will  be  immediately  published. 

ACADEMY    OF    SCIENCES,    GOTTIXGEN. 

This  academy  has  added  the  names  of  Chaptal  ajid  Cuvier, 
both  members  of  the  National  Institute  of  France,  to  the  list 
of  their  foreign  associates. 

XVII.  Intel- 
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PRODUCTION    OF    MURIATES    BY     THE     GALVANIC    DKCOM- 
POSITION    OF    WATER. 

To  Mr.  Tilloch. 

SIR^  Leicester,  Feb.  15, 1805. 

JL  HAVE  the  pleasure  to  inform  you  I  have  tried  Mr.  Peel's 
experiments  relative  to  the  formation  of  rauriat  of  soda  and 
muriat  of  potash,  which  were  in  your  Magazine  in  April 
and  July  lastj  and  find  them  to  be  perfectly  correct. 

Yours  truly,  &c.  &c. 

A.  B.  HORTENTZ. 
BEET-ROOT  SUGAR. 

A  manufactory  for  this  sugar  has  been  established  by  a 
company  of  merchants  in  the  neighbourhood  of  Moscow  ; 
and  the  success  of  the  establishment  has  proved,  that  from 
this  vegetable  a  sugar  is  obtained  which  not  only  finds  a 
readv  market,  but  which,  the  consumers  sav,  yields  in  no 
quality  whatever  to  the  sugar  generally  in  use. 

A  specimen  has  been  presented  to  his  majesty  the  empe- 
ror of  Russia,  who  was  pleased  to  express  his  high  satis- 
faction with  it. 

CUT^E  FOR  DROPSY. 

We  have  already  had  occasion  to  announce,  that  different 
people  who  had  been  afflicted  with  dropsy,  had  been  per- 
fectly cured  by  means  of  Bohea  tea.  In  the  Greenock 
Advertiser  we  find  the  following  instance  of  the  efficacy  of 
this  remedy : 

A  correspondent  in  Tslay  requests  us  to  state,  for  the 
information  of  the  public,  that  Donald  Cameron,  a  herd 
upon  the  farm  of  Machry,  in  that  island,  was  severelv 
afflicted  with  a  dropsy,  v.hich  kept  him  bed-fast  from  July 
to  November  last ;  but  was  finally  cured  by  using  a  quarter 
of  a  pound  of  Bohea,  drinking  a  strong  infusion  of  it,  and 
eating  the  leaves.  In  three  days  the  immense  quantity  of 
water  that  was  in  his  body  disappeared,  the  tea  having  acted 
as  a  powerful  diuretic ;  and  he  is  now  stout  and  heartv, 
4  after 
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after  being  despaired  of  and  givcii  over  by  all  of  the  faculty 
that  saw  him. 

CURE    FOR    DEAFNESS. 

Pe£ersb\irgh,  22d  Januarv. 

Demctri  Simeonovitsch  SitnikofT,  a  merchant  in  Moscow, 
was  for  half  a  year  deprived  of  the  facnlty  of  hearino-,  and 
ail  the  renncdies  usually  prescribed  for  tlial  disease  were  used 
without  effect.  At  last  he  had  recourse  to  the  following 
simple  operation :  Alter  having  filled  ':iis  mouth  with  the 
smoke  of  tobacco,  he  closid  it  firmly,  and  also  his  nose, 
thereby  forcin2;  the  smoke  to  find  its  wav  throueh  the  ears. 
The  following  morning  he  felt  a  crash,  first  in  one  ear,  and 
then  in  tlie  otlier,  and  from  that  moment  his  hearing  has 
been  completely  restored. — Hamhurgli  CorrespondenteUj  Fe- 
Jfruary  8. 

FOSSIL   SKELETOX. 

At  Sir  Joseph  Banks's  conversation!  on  the  2d  of  February, 
,  Hawker,  esq.  of  Dadbridge,  Gloucestershire,  exhi- 
bited complete  drawings,  and  several  of  the  bones  of  a  large 
fossile  animal  similar  to  a  crocodile,  found  in  a  solid  stratum 
of  limestone  20  feet  thick.  It  was  imbedded  15  feet  below 
the  surface  of  the  stratum.  The  skeleton  measures  10^  feet 
in  length,  and  all  the  parts  are  wonderfully  perfect.  The 
jaws  which  were  exhibited  contained  the  teeth  in  high  pre- 
servation, and  still  covered  with  the  enamel.  Onr  of  them 
which  was  broken  had  so  exactly  the  fracture  of  what  is 
called  petrified  wood,  that  it  would  have  deceived  the  most 
acute  mineralogist,  and  furnishes  a  strong  ground  for  suspi- 
cion that  many  fossils  generally  held  to  be  of  vegetable  are 
of  animal  origin.  In  the  same  stratum  of  limestone  arc  found 
many  cornua  ammonite,  mussels,  and  other  shells, 

HOLBSIN''s  DANCE  OF  DEATH. 

It  is  well  known  that  Basil  in  Switzerland  was  celebrated 
for  Holbein's  celebrated  picture  of  the  Dance  of  Death, 
which  had  undergone  several  repairs  from  time  to  time,  and 
had  been  recently  retouched,  to  the  great  satisi^ietion  of  all 
the  connoisseurs.  In  the  evening  of  the  Cth  of  August  last, 
however,  a  mob  collected  in  Basil,  and,  accompanied  by  a 

great 
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great  number  of  women  carrying  lanthorns,  broke  in  upoa 
ihe  gallery  in  the  church-yard,  which  contained  this  master- 
piece of  antiquity,  tore  it  from  the  walls,  and  in  a  few  mi- 
nutes succeeded  in  completely  destroying  it  ! 

FALLING    BODIES, 

Mr.  Benzenberg,  professor  of  physic  and  astronomy  al 
Dusseldorf,  has  published  an  account  of  twenty-eight  ex- 
periments made  in  the  coa!  mines  of  Schehusch  with  balls 
well  turned  and  polished.  They  were  made  to  fall  from  a 
height  of  26t3  French  feet.  At  a  medium  thev  produced  a 
deviation  of  five  lines  towards  the  east:  the  theory  gives 
4-6  lines.  These  experiments  furnish  p^n  additional  proof, 
if  any  were  wanted,  of  the  rotarv  motion  of  the  earth.  Ex- 
periment? made  at  Eolo2;na  bv  Mr.  Gu2;helmini  ffave  licariv 
the  same  results. 

PROGRESS    OF    LITERATURE    IN    RUSSIA. 

In  the  year  1804,  fifteen  new  journals  were  printed  in 
Russia,  and  1  \b  new  books  were  published  the  same  year  at 
St.  Petersburg  and  Moscow  :  among  the  latter  were  transla- 
tions into  the  Russian  language  of  the  follov\  ing  works — ■ 
Sterne's  Tristram  Shandy;  Rousseau's  Confcsfions,  and  his 
Eloisa;  Hufeland's  Art  of  prolonging  Human  Life;  Bar- 
thelemv's  Travels  of  Anacharsis  :  besides  a  vp.rietv  of  original 
works  in  the  Russian  language. 

RUSSIAN  EMBASSIES  TO  PEXIN  AND  JAPAN". 

Petersburgh,  Jp.ti.  I5- 

Several  persons  who  were  appointed  to  travel  with  the 
embassy  to  Pekiri  Iiave  returned  from  Irkuzk,  and  have  al- 
ready arrived  here.  The  counsellor  of  state.  Fosse,  who 
accompanied  the  chamberlain  Resanow  on  the  embassy  to 
Japan,  has  also  arrived  here  from  Kamtschatka.  After  a 
stay  of  seven  month 3 j  the  embassy  left  Japan  and  returned 
to  Kam.tschatka  in  the  Naveschda,  a  vessel  commanded  by 
captain  Krusenstiern.  Cham.berlain  Resanov/  set  out  from 
thence  to  Kodiak,  and  the  other  possessions  of  the  Russian 
American  company,  according  to  his  instructions,  after  hav- 
ing dispatched  counsellor  Fosse  here  by  the  way  of  Ochozk. 
Captain  Kniscnsteirn  sailed  with  the  rest  of  the  embassy  for 

Canton, 
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Canton,  their  original  destination,  whence,  it  is  expected, 
they  will  return  next  August.  As  far  as  we  learn,  no  acci- 
dent had  befallen  the  embassy,  all  the  members  of  which 
were  in  good  health.  The  Naveschda  left  Kamtschatka  in 
the  middle  of  June. 

LIST  OF  PATENTS  FOR  NEW  INVENTIONS. 

To  William  Sampson,  of  Liverpool,  in  the  county  of 
Lancaster,  wheelwright;  for  certain  improvements  in  the 
application  of  power  employed  mechanically,  especially  as 
adapted  to  the  use  of  cranks,  and  fly  wheels  or  other  con- 
trivances producing  equivalent  or  similar  effect.  Dated  Fe- 
bruary 12,  1806. 

To  John  Phillips,  of  East  Stonehouse,  in  the  county  of 
Devon,  stonemason  and  sculptor ;  for  improvements  in  the 
construction  of  t'nder-boxes.     Dated  February  12. 

To  John  Phillips,  of  East  Stonehouse,  in  the  county  of 
Devon,  stonemason  and  sculptor  j  for  a  chain  and  apparatus 
for  straight,  square,  and  parallel  stone  and  marble  sawing; 
which  chain  may  be  applied  to  other  useful  purposes.  Dated 
February  12. 

To  John  Marshall,  of  Northwick,  in  the  county  palatine 
of  Chester,  salt  proprietor;  and  John  Naylor,  of  Hartford, 
in  the  same  county,  salt  proprietor;  for  a  new  and  improved 
method  or  manner  of  manufacturino;  and  makino"  salt.  Dated 
February  14. 

To  Thomas  Kentish,  of  Baker-street,  North,  in  the  parish 
of  Saint  Marylebone,  in  the  county  of  Middlesex,  esq.;  for 
certain  improvements  in  the  construction  of  machines  or  en- 
gines applicable  to  the  moving,  raising,  or  lowering  of  heavy 
bodies  and  weights  of  all  kinds,  either  upon  land  or  on 
board  of  ships  and  vessels.    Dated  February  20. 

To  John  Woodhouse,  of  the  parish  of  Heyford,  in  the 
county  of  Northampton,  engineer;  for  certain  improvements 
relative  to  canals.     Dated  February  20. 

To  John  Jones  the  younger,  of  Birmingham,  in  the  county 
of  Warwick,  tool-maker  and  die-sinker ;  for  improvements 
in  the  mode  of  manufacturing  barrels  for  fire-arms.  Dated 
February  20. 

METEORO- 
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METEOROLOGY. 

Alonthly  recapitulation  of  meteorological  observations 
made  at  the  forest  four  miles  east  of  the  river  Mississippi, 
in  latitude  31°  2S"  north,  and  in  longitude  91°  30''  west  of 
Greenwich,  for  the  year  ISOO.    Ey  William  Dunbar,  esq. 


Year  1800. 

Thermometer. 

f 

Barometer, 

Rain. 

Greatest 
Height. 

Least 
Height. 

CO     *J 

Mean 
Height. 

1 

Deg.  1  Deg. 

Deg. 

laches. 

Inches. 

Inches. 

Inches. 

January 

6S 

2U|   43-^    30-05 

29-60 

29-90 

1-32 

February 

72      25 

424-'!  30-10 

29-52 

30-02 

3-11    1 

March 

78 

28 

584-';  30-00 

29-3S 

29-78 

1-53 

April 

S3      44 

GQi^\  30-07 

29-63 

29-84 

6-92 

May 

goi  61 

72  1  29-95 

29*62 

29-76 

3-94 

June 

96     61 

794- 

29-99 

29-61 

29-8O 

1-26 

July 

96    1   63 

8li 

29-99 

29-78 

29-90 

4-S3 

August 

96 

70 

82  _    29-99 

29-7J 

29-86 

0-35 

September 

90  1  39 

764- 

29-99 

29-71 

29-83 

4-40 

October 

87 

36 

QQ      30-29 

29-78 

30-19 

0-40 

November 

79 

22 

56    i  30-43 

29-91 

30-13 

0-03 

December 

73 

12 

47:|-i  50-30 

29-74 

30-05 

3-00 

Whole  Year 

96       12 

64^;  30-48  1  29-38 

1  29-92 

31-09 

Mr.  Dunbar's  general  observations  on  each  month  say, 
The  month  of  May  is  the  most  agreeably  temperate,  and  one 
of  the  driest ;  but  the  present  is  an  exception  to  the  rule. 
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MKTEOROLOGICAL    TABLE, 

Bv  Mr.  Carev,  of  thk  Strand^ 

For  February  1806. 


TherrPoiTr 

en.-!-. 

. 

^ 

D-f-'v"^  f>f  ihe 

rvloiiili. 

5 

o 

Hci^rrii-  of 

tne  H.uom. 

Inches. 

U     >■   c 

VVcathtr. 

Jiin.  £7 

33° 

39^ 

34° 

29-10 

5° 

Cloudy 

28 

34 

36 

34 

•10 

4 

Cloudy 

29 

34 

36 

34 

•15 

0 

Snow 

30 

2S 

34 

33 

•15 

5 

Cloudy 

31 

28 

37 

30 

•54 

10 

Fair 

Feb.  1 

28 

42 

31 

•84 

16 

Fair 

2 

31 

37 

32 

•90 

0 

Snow 

3 

32 

35 

31 

•62 

7 

Cloudy 

4 

33 

3  7 

35 

•62 

0 

Cloudy 

.^ 

46 

53 

47 

•64 

18 

Fair 

6 

41 

-17 

46 

•70 

9 

Showery 

7 

45 

53 

46 

•60 

24 

Fair 

S 

44 

52 

46 

•SO 

20 

Fair 

9 

44 

47 

40 

•59 

0 

Raiu 

10 

40 

48 

39 

•73 

15 

Fair 

u 

37 

47 

41 

•82 

10 

Fair 

12 

37 

44 

39 

•84 

26 

Fair 

13 

40 

44 

32 

•69 

15 

Cloudy 

14 

33 

41 

36 

•40 

0 

Rain 

13 

37 

42 

37 

'56 

0 

Rain 

16 

38 

44 

37 

•84 

7 

Cloudy 

17 

36 

47 

35 

30-00 

21 

Fair 

18 

35 

42 

31 

•20 

15 

Cloudy 

19 

38 

43 

39 

•23 

15 

Cloudy 

20 

39 

43 

40 

29-95 

10 

Cloudy 

2i 

41 

50 

45 

•83 

7 

Cloudy 

22 

46 

52 

40 

•61 

10 

Fair 

23 

42 

50 

44 

•60 

12 

Cloudy 

24 

4  i 

55 

4S 

30-20 

23 

Fair 

25 

46 

54 

4  7 

•22 

15 

Cloud/ 

tJ.  B.  The  barometer's  heisiht  is  taken  »t  noon. 
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XVIir.  On  the  PosslhUlty  of  naturalizing  the  Cacliemire 
Goat  of  India  to  the  Climate  of  Europe:  in  a  Letter  from 
Dr.  De  Carro^  of  FiennQ)  to  Professor  Pictet,  of  Ge- 
neva^. 

Vienna,  July  S,  1805. 

JL  o  u  reuiember,  sir,  undoubtedly/ the  project  v/hlch  I 
communicated  of  profiting  by  the  complaisance  of  nu- 
merous correspondents  whom  I  have  in  diiFerent  parts  of 
Asia,  and  of  the  obhgations  which  they  acknowledge  they 
owe  to  me  for  having  furnished  them  with  the  means  of 
propaijcating  vaccination  through  a  great  part  of  the  East. 
You  know  that  my  principal  aim  v.-as  to  direct  their  atten- 
tion to  the  alimentary  plants  of  Asia,  the  culture  of  which 
might  be  useful  in  Europe.  Of  such  plants  I  have  conti- 
nually solicited  the  seeds,  with  instructions  for  the  necessary 
culture,  reiving  at  all  tim('-s  in  this  search  on  the  informa- 
tion of  the  learned  Dr.  Roxburgh,  manager  of  the  botanic 
garden  at  Calcutta.  I  have  also  had  recourse  to  you,  sir,  in 
requesting  vour  suggestions  on  those  objects  v.-hich  might 
be  particularly  useful  to  our  country.  You  have  thought 
of  mountain  rice.  I  have  asked  it  from  ray  correspondents ; 
and,  in  spite  of  the  small  hopes  of  success  which  your  expe- 
riments have  hitherto  afforded  me,  I  shall  still  submit  to 
your  care  and  experiments  the  specimens  of  such  articles 
as  I  receive  from  tlie  East.  You  have,  amons;  other ihinffs, 
enjoined  me  to  consider  if  means  could  be  used  to  bring  to 
Constantinople  a  pair  of  those  famous  goats  of  which  the 
wool  is  manufactured  into  those  beautiful  and  costly  Cache- 
mire  shawls,  so  much  in  fashion  throughout  Europe  and 
Asia. 

Considering  the  difficulties  of  such  an  enterprise,  it  is 
proper  to  cite,  perhaps,  the  very  passage  of  your  letter  of 
the  21  St  of  March  ]  S05  : — '^^  Do  you  believe  it  possible  to 
bring  to  Constantinople  a  pair  of  shawl  goats  ?  The  English 
have  not  succiicded  in  naturalizing  this  Indian  animal  to 
their  own  climate.     A  single  goat  was  brought  to  England, 

*  From  BiiUothefjue  Briionniquf,  vol.  z:iz. 
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but  died  almost  immediately  on  its  arrival.  The  attempt^ 
however,  may  liave  been  made  without  suitable  care. 
A]y  oipcrience  in  sheep  makes  me  unwilling  to  believe 
in  the  inipossibilitv  of  naturalizing  a  breed  to  any  eli- 
mate.  But  it  is  an  enterprise  tor  a  prince  :  for  the  shawl 
t'.oat  must  be  brought  from  the  mountains  of  Thibet,  and 
there  would  be  many  difficulties  to  surmount  in  obtaining  a 
specimen.  It  is  a  problem  which  I  submit  to  ycju  for  solu- 
tion." Judging,  as  you  do,  that  the  difficulty  of  bringing 
goats  from  Thibet  would  be  in  fact  insurnwuntable,  I  set 
about  obtaining  inforn)auon  if  there  was  no  climate  nearer 
Constantinople  to  which  this  animal  was  naturalized.  This 
was  my  object  in  a  note  which  I  sent  on  the  -Uh  of  April  last 
to  Mr.  Wallenbonrgh,  who  passed  nianv  vears  at  Constanti- 
nople when  employed  in  the  Imperial  leoation,  but  now  in 
the  state  chancery ^at  Vienna,  and  who  is  well  skilled  in  the 
languages  and  commercial  affiiirs  of  the  Plast.  He  had  the 
goodness  to  communicate  to  me  the  answer  which  he  re- 
ceived, and  to  allow  me  to  make  what  use  I  might  please 
of  it. 

'*  Mr.  Coglasar  de  Sophialy  to-  Mr..  JFattenhonrgk. 

*'  Although  during  my  s^ay  of  some  years  at  Bagdad  I 
busied  myself  in  collecting  all  possible  information- concern- 
ing the  n>anufaclure  of  Cachcmire  shawls,  yet  I  was  desirous, 
if  possible,  to  obtain  some  further  information  from  a  Persian 
merchant  lately  arrived  here,  that  I  might  answer  the  note  F 
received  from  you.  The  animals  whose  lieece  affords  the 
Cachcmire  shawls  ar«  not  goats,  but  sheep.  There  is  a  di- 
stance of  30,v  conaks  fdavs'  iourneys)  between  the  moun- 
tams  where  they  are  foiuid,  and  Bagdad.  To  be  sure  of  pre- 
serving a  couple  of  pairs  of  those  sheep,  it  would  be  neces- 
sary to  make  a  jiurchase  of  twentv  pairs  for  the  journey,  as 
the  change  of  climate,  and  the  length  of  the  way,  would  be 
very  dan<ierous  to  them.  It  would  be  necessary  to  send  to 
a  confidential  person  to  make  this  purchase,  and  to  conduct 
tlic  animals  hither;  and  he  could  scarcely  return  in  less  than 
five  years,  owing  to  the  mode  of  travcllinji:.  It  is  well 
known  tluit  these  journeys  are  made  with  caravans  of  ca- 
mels). 
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mels;  and  the  same  camels  that  leave  tills  place  do  not  go 
on  to  Batulad,  these  cnravans  being  bound  only  from  one 
town  to  another;  so  that  he  is  often  obliged  to  >vait  on  his 
journey  till  another  caravan  is  ready  to  set  off.  The  khans 
or  chieftains  of  these  countries  are  also  frequently  at  war 
with  each  other ;  and  the  traveller  may  be  sometimes  shut 
up  six  months,  or  a  year,  in  some  town,  from  which  he  dares 
not  attempt  to  stir. — Such  are  the  reasor.s  of  the  journey 
being  so  tedious. 

"  It  is  impossible  to  bring  the  sheep  in  question  in  any  other 
wav  than  bv  these  caravans  of  camels,  by  putting  a  pair  in 
panniers  upon  each  camel.  This  would  cost  at  least  1500 
piastres  for  the  hire  of  the  camels;  besides,  at  least,  1500 
more,  to  pay  the  confidential  person  employed  to  purchase 
and  convey  them  :  and  besides  all  this,  it  would  be  still  ne- 
cessary to  hire  three  or  four  persons  to  take  charge  of  those 
animals  during  a  long  journey. 

'*  It  is  questionable,  however,  how  far  one  could  count  on 
the  fidelity  of  this  description  of  people  ;  for  they  are  often 
tempted  by  the  love  of  gain,  instead  of  fulfilling  their  com- 
mission, to  stop  in  those  distant  countries,  where  one  can 
only  hear  of  them  once  a  year,  and  speculate  with  the  mo- 
ney which  has  been  advanced  to  them.  We  have  experi- 
enced this  ourselv^es.  Tv/elve  years  ago  we  intrusted  50,000 
piastres  to  a  factor  who  went  to  get  shawls  manufactured  for 
us  at  Cachemire;  and  we  are  still  waiting  his  return  :  in  the 
mean  time  he  is  amusing  himself  with  speculations  at  our 
expense. 

"Thus,  setting  aside  these  inconveniences, it  would  be  ne- 
cessary to  calculate  on  an  expense  of  more  than  50,000  piastres, 
without  the  certainty,  even  if  the  object  were  attained,  of 
saving  a  couple  of  pairs  of  the  sheep.  Their  food  is  her- 
bage; but,  as  they  have  to  pass  through  deserts,  it  would  be 
necessary  to  have  always  sufiicient  quantities  in  store ;  and 
this  would  require  still  more  camels  for  its  carriage,  which 
must,  of  course,  augment  the  expense. 

"  If  the  person  who  desires  to  have  two  or  three  pairs  of 
these  animals,  wishes  them  as  curitisities,  he  must  risk 
50jOOO  piastres;  but  if  it  be  lor  the  purpose  of  multiplying 
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the  brcf.d  in  Europe,  and  obtaining  their  fleece  for  tlie  ma- 
nufacture of  shawls  hkc  those  of  Cachcmire,  I  doubt  if  he 
could  .-uccecd  at  all.  The  change  of  climate  would,  at  tirst, 
assuredly  deteriorate  the  fleece.  Besides,  I  am  certain 
that  it  would  be  impossible  to  imitate  the  shawls  of  Cache- 
mire.  Their  goodness,  their  elasticity,  the  liveliness  of  their 
colours,  are  owing  to  the  water  of  the  river  wiiich  passes 
through  the  cityj  and  the  same  shawls,  when  washed  in  the 
same  river  fifteen  miles  further  down,  do  not  acquire  the 
same  good  qualities  :  the  ditference  is  incredibly  striking 
both  to  the  feeling  and  sight.  It  would  be  therefore  use- 
less to  bestow  so  much  expense  on  this  object. 

"  Such,  sir,  is  the  best  information  1  can  send  vou  on 
the  subject  of  vour  inquiries  ;  I  am  sorry  I  can  send  you 
none  more  favourable.     With  respect,  I  am  yours,  he. 

'^(Signed)         COGIASAII  DE  SoiMllALV*." 

All  these  details  justify  the  opinion  you  have  expressed  of 
the  great  difficulty  of  the  enterprise.  It  is  not,  however, 
such  as  a  government,  or  a  rich  company,  could  not  at- 
tempt. If  such  information  could  be  turned  to  use,  I 
should  rejoice  to  have  communicated  it.  You  have  stated, 
on  the  authority  of  some  travellers,  in  some  passages  of  the 
Blbliothcqiie  Britanniqnc,  that  the  animal  in  question  is  a 
goat :  according  to  the  preceding  letter  it  is  a  sheep.  Which 
is  in  the  right  ?  If  it  be  INIr.  Cogiasar  de  Sophialy,  it  is  for 
vou,  sir,  a  great  encouragement  to  continue  vour  eflbrts  for 
the  amelioration  of  wools,  and  the  imitation  of  tlie  Cache- 
mirc  shawls. 

Observations  of  M.  Pictct  on  tlic  preceding  Letter. 
It  is  in  the  valleys  and  on  the  mountains  of  Great  Thibet 
that  the  animal  lives  wliich  furnishes  materials  for  tlie  ma- 
nufacture of  Cachemire  shawls.  The  distance  is  tliirty  davs' 
journey  eastward  from  Cachemire  to  the  place  wlicrc  thev 
are  found.  (See  Forster's  Travels  in  Cachemire.)  We  are 
entitled  to  call  this  animal  by  the  name  of  goat,  on  the  au- 

*  Mr.  Cogiasar  de  Sophialy  is,  according  to  Mr.  De  Wallcnboiirgh,  one  of 
the  greatest  merchants  of  Constantinople,  an  Armenian  by  birth,  and  the 
most  skilful  person  ia  comipercial  matters  to  whom  he  could  have  addressed 
himself. 
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thorlty  of  a  passage  taken  from  Turner's  Relation  of  an 
Embassy  to  Thibet,  published  in  1800.  The  English 
ambassador  had  passed  the  Bootan  and  approached  Teshoo 
Laml'oo,  the  residence  of  the  lama,  in  the  2Sth  degree  of 
north  latitude,  before  he  saw  any  herds  of  those  precious 
animals. 

'*  The  shawl  goats  feed  in  numerous  herds  on  the  short 
and  scanty  herbage  which  scarcclv  covers  those  elevated 
places.  This  animal  is,  perhaps,  the  most  beautiful  of  all 
those  that  compose  the  numerous  family  of  the  goat  kind. 
Their  colour  varies  much.  Some  are  black,  some  white, 
some  blueish,and  others  of  a  tint  a  little  lighter  than  that  of 
a  young  fawn.  This  goat  has  straight  horns,  and  is  shorter 
in  height  than  the  smallest  English  sliccp.  The  matter  em- 
ployed for  the  fabrication  of  slsawls  is  a  fine  down  which  lies 
close  to  the  skin.  A  long  coarse  hair  covers  this  down,  and 
serves  to  preserve  its  softness." 

Forster,  who  carefully  exan»ined  tlic  vallev  of  Cachemire, 
calls  the  matter  of  which  these  shawls  are  made  wool.  But 
he  never  saw  the  animal-,  and  this  expression  no  more  proves 
its  being  the  production  of  a  sheep,  than  the  term  vigonia 
wool  proves  that  the  vigon  is  not  of  the  goat  kind.  We 
know  that  the  camel,  the  paca,  the  glama,  the  vigon,  the 
goat  of  Tauris,  and  one  of  the  varieties  of  the  goats  of  Sv- 
rla,  yield,  under  the  lonir  and  coarse  hair,  a  down  more  or  less 
fine.  It  is  true  that  there  are  races  of  sheep,  suck  as  those 
of  Shetland,  those  of  Iceland,  and  some  parts  of  Siberia  and 
Tartary,  which  have  in  like  manner  a  iine  and  soft  down 
under  their  rough  wool.  Thus,  the  animal  of  Thibet  v\hich 
produces  the  precious  matter  of  the  shawls  mav,  perhaps,  be 
a  sheep.  By  its  dimensions  it  sh(n;ld  belong  rather  to  the 
sheep  than  the  goat  race,  arid  it  \\ouid  not  be  astonishing 
that  travellers  should  liavc  made  some  mistake.  Samuel 
Turner  inspires  conHdence  in  his  observations  respecting 
natural  history.  He  appears  accurate  in  all  the  details  re- 
lating to  his  n)ission.  lie  describes  disiinctlv  all  the  ani- 
mals of  those  high  regions,  and,  in  particular,  the  sheep  of 
the  country.  The  manner  in  which  he  speaks  of  the  Hocks 
of  shawl  goats  leaves  no  room  to  doul)t  that  he  has  examined 
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those  aaimals  minutely.  The  word  goat,  which  the  English, 
who  are  best  acquainted  with  those  countries,  have  given 
the  animal,  is  a  strong  indication  that  it  is  not  a  sheep, 
since  they  would  have  called  them  shawl  sheep  if  it  had 
shown  the  characters  belongino;  to  that  race. 

The  important  point,  however,  is  not  its  being  a  goat  or 
a  sheep,  but  wheilicr  it  can  be  transported  and  naturalized 
to  the  cMniate  of  Europe.  Wlien  we  gave  our  correspondent, 
half  in  joke,  half  in  earnest,  the  problem  to  solve,  whether 
a  pair  of  those  goats  could  be  broiii2;ht  to  Constantinople,  we 
thought  of  the  possibility  of  bringing  them  from  the  moun- 
tains of  Lesser  Thibet,  near  the  country  ot  Cachemire,  and 
where  the  analogy  of  climaie  sconis  to  indicate  that  they 
could  live  equally  well.  From  the  mountains  of  Lesser 
Thibet  the  river  Giluina  runs  into  the  Caspian  sea.  The 
navigation  of  this  river  from  Badacian  to  Sellizure  is  400 
leagues  :  and  the  navigation  of  the  Caspian,  from  Sellizure 
to  Fcorabath  or  to  Terki,  is  about  200  leagues.  From  thence 
would  remain  the  passage  by  land  to  Trebisond  on  the  Black 
sea,  or  by  the  route  to  the  mouth  of  this  river,  which,  as  is 
well  known,  formerlv  served  for  transporting  merchandize 
from  India. 

The  letter  of  our  friend's  correspondent  gives,  perhaps,  an 
cxag'ierated  idea  of  the  real  difficulties  of  Iransporting  this 
animal  :  but  the  greatest  difficulties  might  still  occur  in  the 
proper  regimen  for  iheir  preservation  in  Europe.  Thibet  is 
the  highest  country  of  the  old  continent, and  the  air  is  uncom- 
monlv  dry  during  the  season  w  hich  is  not  properly  the  rainy 
season,  i.  e.  from  October  to  June  or  July.  The  herbage 
of  the  pastures  grows  brov.n  and  dry,  so  as  almost  to  crum- 
ble to  povv'der  when  touched.  It  is  this  dried  grass,  very 
scantv  in  quantity,  but  apparently  containing  much  esculent 
substance  in  small  volume,  which  is  the  sole  nourishment 
of  the  shawl  goals.  Could  tlie  aninuil  subsist  without  a  si- 
milar nourishment  ?  Would  it  be  possible  to  procure  the 
#ame  grass  in  some  parts  of  the  Pvrennees,  or  the  Alps  I  Is 
it  not  necessary  for  the  animal  to  have  a  far  southern  cli- 
mate, and  a  soil  extremely  dry?  If  it  could  live  in  another 
clinjate,  v.ould  it  retain  the  dow n  whicli   preserves  it  from 
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tlie,cold?  or  would  this  down  preserve  its  softness,  its  fine- 
ness, its  strength  and  elasticity,  which  constitute  its  value? 
As  to  the  secret  virtue  of  the  river  whi<;h  runs  by  Cache- 
mire,  and  which  it  loses  further  down,  it  may  perhaps  be 
of  that  kind  of  virtue  vvhich  was  attributed  exclusively  to  the 
little  river  of  the  Gobelins.  In  all  countries,  the  people  who 
have  brought  any  process  of  art  to  perfection  are  interested 
in  throwing  a  niysterv  over  the  operations  to  which  thoy  owe 
their  success.  If  this  idea  of  obtaining  the  shawl  gxiats  to 
Europe  be  not  chimerical,  it  is  for  France  to  realize  it,  since 
it  possesses  the  greatest  variety  of  tlimates. — Our  readers  will 
judije  by  this  specimen  of  the  benevo-ltnt  activitv  of  Dr.  De 
Carro,  whose  success  in  propagating  vaccination  has  only 
increased  his  zeal  for  the  advancement  of  uscfid  knowledge. 


XIX.  An  Essay  on  the  Theory  of  mixed  Gases,  and  the 
State  of  IVater  In  the  Atmospfiere.  By  Mr.  JoH?f 
GoaGH  *. 

X*  OUK  essavs  appear  in  the  fifth  volume  of  the  Memoirs  of 
the  Literary  and  Philosophical  Society  of  Manchester,  vvhich 
contain  many  .new  ideas  relating  to  the  constitution  of  mixed 
gases,  and  the  state  of  water  in  the  atmosphere.  The  design 
of  these  papers  is  evidently  intended  to  remove  certain  difii- 
culties  which  must  strike  every  man  ot  sciei-'ce  who  happens 
to  peruse  M.  de  Luc's  theorv  of  atmospherical  vapour.  This 
atten)pt  has  the  double  recommendation  of  irgenuitv  and 
novelty;  but  the  leading  opinions  of  the  sv.Uem,  ev^en  in 
its  present  form,  are  liable  to  several  objections,  which  { 
am  goino  to  point  out,  being  jrenerouslv  invited  to  under- 
take the  task  by  the  autlior  himself.  Mv  doubts  relative  to 
the  subject  arise  partly  from  mathematical  considerations,  and 
in  part  from  the  evidence  of  experiment.  Certainobjectionsof 
the  first  class  dispose  me  to  conclude,  that  an  atmospbere  con- 
t>tructed  on  Mr.  Dalton's  plan  will  appear  ui^on  examination 
to  be  repugnant  to  the  principles  of  the  mechanical  philo- 
sophy;  and  a  direct  appeal  to  experiment  has  moreover  con- 

•  From  Manchester  Transactions,  secoud  series,  vo!.  i. 
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vinccd  me  that  well  established  facts  contradict  the  essential 
points  of  the  theory. 

To  begin  with  the  objections  of  the  farmer  class :   I  am 
ready  to  admit  the  existence  of  a  fluid  mixture,  such  as  we 
find  described  at  page  543,  in  the  fifth  volume  of  tiie  Man- 
chester Memoirs,  with  this  reservation,  that  the  concession 
is  made  merely  for  the  purpose  of  showing  such  a  combina- 
tion to  be  incompatible  with  the  usual  course  of  things  for 
a  moment ;  which  bemg  demonstrated,  the  inutility  of  the 
fundamental  hvpothesis  will  follow,  as  a  necessary  conse- 
quence.    To  give  a  concise  view  oi  Mr.  Dalton's  general 
notion  of  the  subject,   we  are  to  suppose  a  rmmbtr  of  di- 
stinct gases  to  be  confined  in  a  space  common  to  them  all ; 
which  space  may  be  circumscribed  by  the  concave  surface 
of  a  vessel,  or  the  compressing  power  of  an  external  fluid : 
besides  this,  we  must  imagine  the  constituent  particles  of 
each  individual  gas  to  be  actuated  bv  a  mutual  repulsion, 
•while  at  the  same  time  they  remain  perfectly  indifferent  to 
the  particles  which  compose  the  other  fluids  that  are  con- 
fined in  the   common   space:  in  short,  we  are  to  conceive 
that  the  particles  of  each  gas  act  upon  those  of  their  own 
kind  in  the  manner  of  elastic  bodies,  but  that  they  obey  the 
laws  of  inelastic  bodies  as  often  as  thev  interfere  with  cor- 
puscles of  a  dif!trent  denomination.     After  premising  the 
preceding  particulars,   we  mav  conceive  a  certain  arrange- 
ment of  the  elementary  parts  of  a  fluid  mixture,   in  which 
the  adju3tnicnt  of  the  whole  shall  be  of  a  description  which 
^vill  form,  from  particles  of  anv  one  denomination,  a  homo- 
geneous fluid  possessing  its  own  separate  equilibrium  :  con- 
sequently each  gas  will  exist  as  an  independent  being,  and 
exercise  the  functions  of  its  elasticity  just  as  if  all  the  other 
fluids  were  withdrawn  from  the  common  space.     This  sys- 
tematic arrangement  in  an  assemblage  of  oaseous  substances 
cannot  be  maintained  unless  one  particular  method  of  dis- 
posing its  compor.nt  parfti  be  observed,  which  consists  in 
that  distribution  of  the  elements  which  will  produce  a  sepa- 
rate equilibrium  in  the  fluid  composed  by  the  elementarv 
corpuscles  of  each  denomination  ;  consequently,  the  equi- 
librium in  question  cannot  take  place  unless  the  necessary 
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disposition  of  the  heterogeneous  particles  be  first  established; 
so  that  the  former  requisite  of  the  thcr)ry  is  entirely  dependent 
on  the  latter.  After  having  acquired  a  distinct  idea  of  a 
fluid  mixture,  composed  of  gases  possessing  separate  equili- 
bria, we  come  in  the  next  place  to  investigate  the  mechani- 
cal properties  of  such  a  compound ;  in  the  prosecution  of 
which  inquiry  the  comparative  densities  of  the  constituent 
fluids  must  be  first  determined  in  a  horizontal  plane,  the 
situation  of  which  is  given  in  the  common  space. 

Let  the  figure  PIvIlNKV  (Plate  I.  fig.  2.*)  represent  this 
space,  in  which  M  VN  K  is  the  given  plane.  Now  since  every 
point  of  this  plane  may  be  supposed  to  be  at  an  equal  distance 
from  the  earth's  centre,  the  density  of  every  homogeneous  gas 
supported  by  it  will  be  the  same  in  all  parts  of  it.  Let  the  con- 
stituent fluids  be  denominated  A  and  B ;  also  let  C  denote  the 
compound  ;  moreover  let  the  densities  of  A  and  B,  at  P,  be  p 
and  ^;  let  PX  and  XY  be  two  equal  evanescent  parts  of 
the  line  PV.  Now,  seeing  the  pressure  acting  upon  an 
elastic  fluid  is  as  the  density  of  it,  the  fluxionary  increments 
of  p  and  q  are  as  these  quantities ;  but  the  densities  of  A 
and  B,  in  the  point  X,  are  equal  to  the  sums  of  p  and  g  united 
to  their  increments  res])ectively  :  let  these  sums  be  called  e 
and  J";  then  e  is  to  f  as  p  is  to  q,  by  composition  of  pro- 
portion :  in  like  manner  we  find  the  density  of  A  at  Y  to 
be  to  that  of  B  at  the  same  point  as  e  is  to  f',  i.  e.  as  p  is 
to^;  thence  it  follows,  that  the' fluxionary  increments  of 
the  two  densities  have  universallv  the  ^iven  ratio  ofp  to  q  ; 
consequently  the  contemporary  fluents,  or  the  densities  them- 
selves, have  the  same  given  ratio  ;  now  what  has  been  proved 
of  the  two  gases  A  and  B  may  be  extended  to  any  other 
number,  viz.  the  ratios  of  their  densities  on  the  same  hori- 
zontal plane  will  be  given. 

The  ratio  of  A,  B,  8cc.  being  found  to  be  constant,  we 
can  proceed  to  investigate  the  proportions  of  the  quantities 
of  matter  contained  in  these  fluids.  Let  D  and  d  be  the 
densities  of  A  and  B  in  the  plane  MKNV;  also  let  W  and 
IV  be  the  quantities  of  matter  of  each  kind  contained  in  the 
Vjiriable  space  PMKNV;  call  PV  a^,  and  the  area  of  the 

*  Given  m  our  last  number. 
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plane  MKNV  y:  now  the  fluxion  of  the  space  PMKNV 
is  expressed  by  y  into  the  fluxion  of  a: ;   moreover  the  quan- 
tities of  matter  in  two  solids  are  in  the  complicate  ratios  of 
their  magnitudes  and  densities,  or  in  that  of  the  densities 
only,  if  their  magnitudes  be  equal ;  therefore  the  fluxion  of 
W  is  to  that  of  «•  as  D  is  to  d,  because  the  fluxionary  mag- 
nitude  is  common  both  to  W  and  lu;  but  D  is  to  (/  .is  p 
tory,  a  constant  ratio;  consequently  fluxion  of  VV  is  to  fluxion 
of  11'  as  p  \s  io  q;  therefore  W  has  to  w  the  same  given  ratio ; 
that  is,  the  matter  in  A  is  to  the  matter  in  B  as  p  is  to  q. 
In  the  next  place  let  R  and  r  be  the  distances  of  the  centres 
of  gravity  of  A  and   B,  from   the   point  P,  taken   in   the 
line  PI  :  then  R  into  the  fluxion  of  W  is  equal  to  the  pro- 
duct of  D,  Y,  X,  and  the  fluxion  of  x,  from  a  well  known 
theorem  in  mechanics ;  for  the  same  reason  r  into  the  fluxion 
of  w  is  equal  to  the  product  of  d,  y,  x,  and  fluxion  x ;  hence 
R  into  fluxion  of  W  is  to  r  into  fluxion  of  iv  as  D  is  to  (/; 
but  D  is  to  d  as  fluxion  of  W  is  to  fluxion  lu ;  therefore  R 
and  ?•  are  equal :  consequently  the  centres  of  A  and  B  coin- 
cide, and   the  point  of  their  coincidence  is  also  the  centre 
of  the  system  C.     Thus  it  appears,  that  when  the  compo- 
nent gases  of  a  fluid  mixture  possess  separate  equilibria,  their 
densities  are  every  where  in  a  givtn  ratio,  and  they  have  a 
common  centre  of  gravity  :   the  converse  of  which  is  equally 
true,  viz.  if  their  densities  be  not  every  where  in  a  given 
ratio,  and  if  thev  have  not  a  conin)on  centre  of  gravity,  they 
do  not  possess  separate  equilibria. 

It  is  necessary  to  observe  in  this  stage  of  the  inquiry,  that 
though  we  admit  the  particles  of  A  and  B  to  be  inelastic  in 
relation  to  each  other,  the  concession  must  be  strictly  con- 
fined to  the  particles  themselves ;  for  the  gases  which  are 
composed  of  them  are  elastic  bodies;  they  therefore  receive 
and  conmiunicate  motion  according  to  the  laws  which  are 
peculiar  to  bodies  of  this  description.  The  foregoing  pro- 
perties of  a  fluid  mixture,  which  has  been  supposed  to  be 
duly  adjusted,  are  now  to  be  used  in  the  examination  of  the 
fundamental  proposition  of  the  new  theory  intended  to  ex- 
plain the  constitution  of  the  atmo>sphere.  According  to  this 
proposition,  if  t'.vo  gases  come  into  contaci  the  particles  of 

which 
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which  are  perfectly  inelastic  in  respect  of  each  other,  the 
panicles  of  A  meeting  with  no  repulsion  from  those  of  B 
further  than  that  repulsion,  which  as  obstacles  in  the  way 
tkey  niay  exert,  would  instantly  recede  from  each  other  as 
far  as  possible  in  their  circumsiances,  and  consequently  ar- 
range themselves  jus,t  as  in  a  void  space.  The  preceding  arfe 
the  words  of  the  autlior  of  the  theory  ;  and  it  is  readily 
granted  that  the  particles  of  suoh  a  heterogeneous  mixture 
would  recede  from  each,  other  as  far  as  circumstances  will 
permit ;  the  present  subject  of  inquiry,  then,  brings  the  dis- 
pute to  this  issue — Can  that  arrangement  take  place  amongst 
the  particles  of  two  or  more  G;ases,  which  wjll  make  their 
centres  of  gravity  coincide  in  one  point  ?  For  the  separate 
equilibria  of  the  fluids  which  enter  into  the  constitution  of 
the  compound,  will  not  be  established  until  this  arrangement 
be  perfectly  formed.  The  completion  of  this  process  being 
essential  to  the  new  theory,  the  efiect  of  it  has  been,  per- 
haps, too  hastily  inferred  in  the  fourth  proposition  of  Mr. 
Dalton's  first  essay  ;  for  I  am  sorry  to  observe  that  the  in- 
ference is  not  supported  by  demonstration  drawn  from  the 
doctrine  of  mechanics.  It  is  the  business  of  the  present 
essay  to  supply  what  has  been  omitted,  and  to  investigate 
the  consequences  which  must  arise  from  the  collision  of  two 
heterogeneous  gases  differing  in  their  specific  gravities. 

The  existence  of  the  fluid  mixture,  required  by  the  theory, 
has  been  granted  already  for  the  sake  of  argument ;  and  in 
order  to  continue  the  inquiry  it  must  be  remarked  at  pre- 
sent, that  the  necessary  internal  arrangement  of  the  com- 
pound C,  is  liable  to  be  disturbed  perpetually  by  accidents 
resulting  from  the  course  of  things;  to  which  course  the 
author  of  the  theory  undoubtedly  wishes  to  accomaiiodate 
his  ideas.  The  precedimj;  assertion  may  be  exemplified  ia 
a  manner  which  is  familiar,  and  may  be  applied  with  ease 
to  natural  pb.cenomena :  let  us  suppose,  then,  an  additional 
quantity  of  the  gas  A  to  he  thrown  into  tl)e  pneumatic  ap- 
paratus containing  the  compound  C,  which  was  in  a  state  of 
proper  adjustment  previous  to  this  event.  No  one  will  ima- 
gine that  this  fresh  matter  can  diffuse  itself  through  the  mass 
of  C  with  the  same  expedition  that  the  electric  fluid  shows 

in 
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in  expanding  along  a  conductor  :  this  supposition  is  contra- 
dicted by  various  appearances,  from  which  the  fdllowing  one 
is  selected, — agitation  is  known  to  accelerate  the  union  of 
oxygen  and  nitrous  gas.  The  quantity  of  A  then,  whiqii 
has  been  newly  admitted,  will  remain  at  first  unmixed  wiih 
}j ;  but  it  will  act  immediatelv  with  a  repulsive  force  upon 
kindred  particles  diiiused  through  the  ccjmpound  C.  This 
new  modificalion  of  A  will  not  preserve  the  density  of  its 
parts  every  where ^in  a  constant  ratio  to  the  density  of  the 
corresponding  parts  of  B ;  and  this  change  will  disjoin  the 
centres  of  gravitv  of  A  and  B,  which  has  been  proved  above. 
But  when  these  points  arc  placed  apart,  the  separate  equi- 
libria of  the  fluids  cease  to  exist,  which  has  also  been  de- 
monstrated before  :  therefore  A  and  B  begin  to  act  and  re- 
act mutually;  which  circumstance  disturbs  the  necessary 
adjustment  of  C,  and  forces  it  to  assume  another  character. 
It  has  also  been  proved  in  a  former  paragraph,  that  the  two 
fluids  will  act  upon  each  other  in  the  manner  of  elastic  bodies^ 
even  when  the  heterogeneous  particles  are  supposed  to  be 
mutually  inelastic ;  consequently  A  and  B  will  begin  to  obey 
the  law  of  their  specific  grayitics  as  soon  as  their  centres  of 
gpavity  are  separated  by  introducing  into  the  space  occupied 
by  C,  a  fresh  quantity  of  A  or  B  :  in  consequence  o.f  this 
alteration^the  centre  of  gravity  of  the  heavier  fluid  will  begin 
to  descend,  wliilc  that  of  the  lighter  moves  upwards.  When 
once  the  centres  of  two  gases  are  placed  apart,  their  separa- 
tion will  become  permanent ;  because,  when  at  a  distance, 
they  are  urged  in  opposite  directions  by  a  force  resulting 
from  the  difference  of  the  specific  weights  of  the  two  fluids ; 
and  this  contrariety  of  efibrts  must  continue  so  long  as  the 
two  centres  are  disjoined ;  consequently  this  opposition  of 
force  must  be  lasting,  seeing  nothing  can  put  an  end  to  it 
but  an  union,  which  it  will  always  prevent.  Nor  can  the 
mutual  repulsion  of  the  constituent  particles  of  each  gas, 
considered  apart,  in  any  manner  promote  the  junction  of 
the  centres  of  gravity  of  the  two  fluids,  because  the  action 
and  re-action  of  a  number  of  bodies  amongst  themselves  do 
not  alter  the  state  of  their  common  centre  of  gravity,  whe- 
ther it  be  at  rest  or  in  motion  :  so  that  A  and  B  are  under 
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the  necessity  of  observing  the  law  of  their  specific  gravities, 
just  as  if  the  kindred  particles  of  each  fluid  were  actuated  by 
no  reciprocal  repulsion   nor  any  other  cause  of  re-action. 
The  doctrine  of  gases,  which  are  mutually  inelastic,  is  ren- 
dered indefensible  by  the  preceding  arguments ;  for  the  hv- 
pothesis  is  thereby  exposed  to  a  difficulty  which,  the  author 
of  the  theory  justly  remarks,  makes  a  mixture  of  mutually 
repulsive  gases  of  different  specific  gravities  an  improbable 
conjecture;  so  that  his  own  objection  ultimately  discounte- 
nances the  leading  opinions  of  that  theory  which  it  induced 
him  to  adopt  in  particular.     At  the  same  time  philosophers 
are  convinced  that  the  atmosphere  is  a  compound  of  gases 
possessing  various  degrees  of  specific  weight ;  they  moreover 
know  that  different  chemical  ao;ents  perpetually  disturb  the 
equilibrium  of  the  compound,  as  some  of  them  constantly 
absorb  while   others   unfold   the  gases  of  which  it  is  com- 
posed.    The  preceding  facts  are  certain;  consequentlv  the 
heterogeneous  elements  of  the  atmosphere  must  be  united 
by  a  common  tie,   which  mav  be  denominated  a  species  of 
affinity,  at  least  while  our  knowledoe  of  the  subject  remains 
in  its  present  imperfect  state.     The  transparency  of  the  sreat 
body  of  air  surrounding  the  earth,  also  affords  a  strong  arnu- 
ment  for  the  chemical  union  of  its  component  fluids,  and 
at  the  same  time  discountenances  the  idea  of  the  compound 
being  a  mechanical  mixture  of  any  description  whatever ; 
for  when  a  number  of  diaphanous  bodies  of  different  specific 
gravities  are  mixed  together,  they  form  an  aggregate  which 
is  opaque  ;  but  the  union  of  the  substances  by  fusion  renders 
the  mass  transparent  in  many  instances.     Now,  as  the  at- 
mosphere is  diaphanous,   we   are  obliged,  bv  the  principles 
of  sound  argument,  to  consider  it  in  the  light  of  a  com- 
pound, the  ingredients  of  which  are  united  by  a  chemical 
tie.     Whatever  may  he  the  condition  of  the  elastic  fluids 
which  enter  into  the  composition  of  common  air,  one  thino- 
is  certain,  j'rom  a  preceding  paragraph  of  this  essay,  nanielv, 
no  one  of  them  can  maintain  a  separate  equilibrium  as  lontr 
as  it  makes  an  individual  of  the  agerecate  ;  consequentlv 
each  particle  of  the  compound  must  be  urged  by  a  force  re- 
sulting 
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suiting  from  the  general  action  of  the  mass,  not  by  a  pres- 
sure occasioned  by  a  particular  member  of  it. 

On  this  account  it  is  impossible  for  the  aqueous  part  of 
common  air  to  preserve  tlic  L-haractcr  of  a  gas  at  low  tempe- 
ratures, because  steam  cannot  support  30  inches  of  mercury 
unless  it  is  heated  to  212  degrees  of  Fahrenheit's  thermo- 
meter:  were  it  then  pradicablc  to  mix  vapour  of  a  less  heat 
with  atmospherical  air,  the  spring  of  the  gases  would  reduce 
it  in  an  instant  to  the  state  of  a  liquid  ;  so  that  the  difficulty 
which  renders  De  Luc's  theory  objectionable  in  its  original 
form,  is  not  removed  in  reality  by  the  present  modification 
of  it. 

The  theory  of  mixed  gases  has  been  found  to  be  indefensi- 
ble on  the  principles  of  the  mechanical  philosophy ;  and  I 
suspect  that  part  of  it  which  relates  to  the  separate  existence 
of  vapour  in  the  atmosphere,  will  prove  equally  unfortunate 
when  brought  to  the  test  of  experiment.  Mr.  Dalton,  ia 
all  probability,  supposed  he  had  done  all  that  the  confirma- 
tion of  this  theory  required,  by  inventing  the  doctrine  of 
separate  equilibria;  for  nothing  more  has  been  offered  in 
support  of  his  opinions,  particularly  of  that  relating  to  the 
existence  of  uncombined  vapour  pervading  the  atmosphere, 
unless  the  statement  of  the  following  experinient,  with  his 
explanation  of  it,  may  be  referred  to  this  head.  If  two  par- 
cels of  dry  air,  which  are  equal  in  bulk,  density,  and  tem- 
perature, be  confined  by  equal  columns  of  mercurv,  in  two 
tubes  of  equal  bores,  one  of  which  is  wet  and  the  other  dry, 
the  air,  which  is  thus  exposed  to  water,  will  expand  more 
than  that  which  is  kept  dry,  provided  the  corresponding 
augmentations  of  their  temperatures  be  equal;  which  phae- 
nomenon  is  thus  explained  on  the  principles  of  the  theory  : 
The  vapour  that  arises  from  the  sides  of  the  wet  lube,  pos- 
sesses a  spring  of  its  own  ;  therefore  it  takes  ofif  part  of  the 
weight  of  the  mercury  from  the  air,  and  thereby  leaves  it  to 
expand  itself,  so  as  to  re-adjust  the  equilibrium.  According 
to  this  explanation,  if  /  and  g  represent  the  lengths  of  the 
columns  of  dry  and  moist  air  at  any  temperature;  and  if  c 
denote  the  length  of  a  column  of  mercury,  equal  in  weight 
8  to 
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to  the  pressure  that  confines  the  contents  of  the  tubes  ;  and 
if  y  be  put  for  the  spring  of  vapour  of  the  same  temperature 

measured  by  a  column  of  mercury,  we  have  g  =  ^ y,  from 

fa 

which  we  also  set  c  =  ~^—, :  the  last  expression  affords  us 

an  opportunity  of  comparing  the  preceding  explanation,  and 
therefore  the  theory  itself,  with  facts  j  for,  according  to  the 
experiments  of  Mr.  Schmidt,  1000  parts  of  dry  air,  at  32 
degrees  of  Fahrenheit,  will  expand  to  lOSJ'H  parts,  bv 
being  raised  to  59  degrees,  in  contact  with  water;  call  tliis 
number  m  according  to  the  same  author,  1000  parts  of 
dry  air  at  32  degrees  will  expand  to  1053-61  parts,  by  being 
heated  to  59  degrees  in  a  dry  tube:  let  this  number  be  /; 
then  g  —  I  =  33'50  :  but  f,  or  the  spring  of  vapour  at  59 
degrees,  is  507,  according  to  Mr.  Dalton ;  then  Jg  =  551, 
lC4;  hence  c  =  16*15  inches;  which  expresses  the  height 
of  the  barometer,  together  \\  ith  the  column  of  mercurv  con- 
tained in  the  tube.  If  the  temperature  be  stated  at  95  de- 
grees, c  will  amount  to  little  more  than  eight  inches  :  now 
it  is  highlv  improbable  that  iSIr.  Schmidt  made  his  experi- 
ments when  the  barometer  stood  at  a  height  indicated  bv 
either  of  these  numbers.  This  application  of  the  theory  to 
practice  affords  a  presumptive  evidence  that  the  principles 
of  it  are  not  altogether  just,  supposing  the  experiments  of 
Mr.  Dalton  and  Mr.  Schmidt  to  be  correct ;  but  a  positive 
proof  of  a  want  of  accuracy  in  these  pnnciples  may  be  ob- 
tained by  introducing  a  small  change  into  the  mansier  of 
conducting  the  experiment  made  with  moist  air.  This  al- 
teration consists  in  discarding  the  stopple  of  mercury,  and 
substituting;  the  simple  pressure  of  the  atmosphere  in  the 
room  of  it ;  because,  when  tiiis  substatice,  which  is  impene- 
trable to  steam,  has  been  removed,  the  redundant  vapour 
will,  according  to  the  thcorv,  flow  into  tlie  atmosphere, 
thereby  leaving  the  moist  air  of  the  tube  to  follow  the  lavv 
of  expansion  observed  by  dry  air.  With  a  view  to  tind 
whether  this  be  the  case  or  not,  I  filled  a  bottle  with  run- 
ning water  of  the  temperature  of  5g  degrees,  which,  when 
carefully  poured  out  again,  weighed  7794  grains.  Ihe  bot- 
tle. 
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tic,  having  a  dew  loft  sticking  to  the  sides  of  it,  was  placed 
in  water  at  the  temperature  of  1^2(3  degrees:  the  mouth, 
which  remained  about  an  inch  above  the  surface,  was  co- 
vered with  my  hand,  care  being  taken  to  remove  it  fre- 
quently for  an  instant  to  permit  the  \  apour  and  expanding 
air  to  escape.  After  keeping  it  in  this  situation  about  two 
minutes,  I  secured  the  mouih  in  the  manner  described  above, 
and  inverted  it  in  a  (juantitv  of  the  same  water,  where  it 
Avas  reduced  to  51)  degrees  ;  in  consequence  of  which  it  took 
lip  IG'2'2  grains  of  water,  leaving  a  space  equivalent  to  6172 
grains.  If  the  experiment  be  now  inverted,  C172  parts  of 
air  will  oceupv  the  space  of  7794  such,  parts  when  its  tem- 
perature is  raised  from  59  to  1 2(5  desirees  ;  which  is  nearly 
double  the  expansion  of  drv  air  in  like  circumstances.  For, 
according  to  Mr.  Schmidt's  experiments,  1000  parts  of  dry 
air  of  59  degrees  will  become  equal  to  1133*03  such  parts, 
bv  beino;  heated  to  1 20  dei2;rees  ;  therefore,  bv  the  rule  of 
proportion,  if  1000  parts  give  an  expansion  of  1 133-03  such 
parts,  6172  parts  give  only  620  :  but  the  difference  of  7794 
and  6172  is  1(J22,  which  is  nearlv  the  double  of  520.  The 
preceding:  expeinnent,  and  others  which  I  have  made  of  the 
same  kind,  demonstrate  that  moist  air  expands  more  than 
dry  air  under  like  circumstances,  and  the  fact  subverts  the 
notion  of  uncomblued  elastic  vapour  mixing  with  the  atmo- 
sphere. The  accuracy  of  the  fact  u)ay  be  disputed  ;  the 
doubt,  however,  is  removed  by  repeating  the  experiment : 
but  so  long  as  my  statement  remaius  uncontradicted,  the 
consequences  of  it  to  the  theory  in  question  cannot  be  con- 
troverted by  argument:  for  if  elastic  vapour  mix  with  the 
air,  it  does  more  than  merely  enter  the  pores  of  this  fluid ; 
for,  according  to  my  experiment,  it  enlarges  these  pores  at 
low  temperatures,  which  we  know  to  be  impossible,  unless 
the  heat  of  the  compound  arises  to  21 2  degrees.  Those  who 
are  convinced  of  the  superior  expansion  of  moist  air,  will 
readily  apply  the  principle  to  certain  interesting  pha^nomena, 
in  particular  to  the  origin  of  tornadoes  in  hot  countries,  and 
the  variation  of  the  barometer  in  temperate  climates. 

Mr.  Barrow,  an  intelligent  travelkr  in  South  Africa,  ob- 
serves, tliat  the  atmosphere  in  Caffraria  is  sometimes  heated 

to 


On  the  Theory  of  mixed  Gases.  113 

fo  102  or  104  degrees:  this  is  succeeded  by  local  thunder 
storms,  aUended  wiih  heavy  falls  of  rain  and  hail,  as  well  as 
violent  hurricanes.  I  do  not  pretend  to  assign  the  retrige- 
rati'ng  cause,  or  the  agent  that  produces  precipitation  in  this 
case;  I  only  have  to  observe,  that  the  portion  of  air  must 
lose  much  of  its  elasticitv,  which  is  suddenly  cooled  to  70 
or  72  degrees,  and  at  the  same  time  parts  with  the  water  it 
held  in  solution.  This  partial  diminution  of  spring  will 
destroy  the  equilibrium  of  the  adjacent  parts  of  iVie  atmo- 
sphere, and  ntay  be  supposed  to  produce  the  tornadoes  of 
the  tropical  regions.  The  same  cause  probably  gives  rise 
to  the  fluctuations  of  the  barometer  in  milder  climates;  for, 
though  the  changes  of  teniperature  are  less  in  the  milder 
than  in  the  hottest  parts  of  the  globe,  the  agents  that  pre- 
cipitate the  water  of  the  atmosphere  appear  to  act  on  a  more 
extensive  scale,  and  through  a  longer  duration,  in  the  former 
situations  than  they  do  in  the  latter.  Wet  weather  is  neither 
momentary  nor  local  in  Europe ;  provinces,  and  even  king- 
doms, are  deluged  with  rain  for  weeks  together.  The  air, 
which  dischargco  such  an  abundance  of  water,  will  lose  part 
of  its  spring,  according  to  Mr.  Schmidt's  experiments,  even 
when  it  suffers  no  change  of  temperature  :  no\v  it  is  evident 
that  the  equilibrium  cannot  be  restored  in  an  instant,  be- 
cause the  diminished  elasticity  must  be  augmented  in  this 
case  bv  currents  of  air  coming  from  remote  places.  The 
diminution  of  spring  in  the  atmosphere  is  shown  by  the 
fall  of  the  barometer,  and  the  subsequent  ascent  of  the  mer- 
cury indicates  the  arriv-al  of  the  restorative  currents.  Ac- 
cording to  this  explanation  the  barometer  will  rise  slowly 
but  gradually  in  the  centre  of  the  rainv  district,  while  the 
motions  of  it  will  be  more  rapid  and  less  regular  towards 
the  verge  of  the  storm.  High  winds  will  also  prevail  in  wet 
seasons,  which  will  blow  towards  the  parts  where  the  elastic 
force  of  the  air  is  least ;  that  is,  where  the  rains  are  most 
abundant. — I  know  not  what  claim  to  originality  is  due  to 
the  foregoing  hints  towards  the  theory  of  the  barometer;  thev 
have,  however,  the  merit  of  being  a  natural  consequence  of 
an  established.fact ;  I  mean  the  great  dilatation  of  air  satu- 
rated with  moisture,  which  must  undergo  a  proportionate 
contraction  when  deprived  of  water. 
~    Wu  24.  Xo.  94.  March  1S06.       H  XX.  An 
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[Concluded  from  p.  S6.] 

Experiment  XI. 

As  children  are  sach  freqiK-nt  suBerers,  Mr.  Richards  sug- 
gested the  propriety  of  ascertaining  whether  the  alkaline  in- 
fluence might  be  w  cakened  by  the  addition  of  sugar.  One- 
half  of  a  calculus,  of  the  uric  acid  kind,  weighing  185^ 
grains,  extracted  by  my  friend  Mr.  Richard  Dease,  and 
(though  under  the  most  unpromising  circumstances)  with  a 
dexterity  and  success  not  to  be  exceeded  by  his  late  father, 
\yas  suspended  in  a  lixivium  consisting  of  eight  ounces  of 
distilled  water  and  twenty  drops  of  weak  aqua  kali  puri 
(partly  aerated),  and  scarce  imparting  an  alkaline  taste. 
To  this  were  added  thirty-six  grains  of  sugar,  which  were 
found  adequate  to  sweeten  it  sufficiently.  After  remaining 
fortv-eight  hours  in  a  temperature  varying  from  5b  to  near 
100  degrees,  or  a  medium  one  of  74  degrees,  being  dried  and 
weighed,  it  was  found  to  lose  ten  grains  three  quarters.  The 
addition,  then,  of  sr.ccharine  matter  cannot  diminish,  but 
may  add  to  the  alkaline  energy. 

Experiment  XTI. 

Ten  grains  of  very  pure  crystallized  carbonate  of  potash 
were  dissolved  in  four  ounces  of  distilled  water.  In  this 
filtered  lixivium  was  suspended  a  fragment  of  calculus,  of 
the  uric  acid  kind,  weighing  seventy-two  grains  and  a  quar- 
ter, for  forty-eight  hours,  on  a  sand-heat,  varying  from  50 
to  100  degrees  (for  the  ilre  was  not  kept  up  during  the 
night).  Being  taken  out,  dried,  and  weighed,  it  was  found 
to  have  lost  seven  grains  and  a  quarter.  The  solution  had 
a  yellowish  green  colour,  different  from  the  light  yellow 
tinge  of  the  pure  alkaline  ones.  It  also  lost  its  taste,  but 
without  becoming  sweet.  A  quantity  of  fiocculent  animal 
matter  was  separated,  and  the  dissolved  uric  acid  was,  for 
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the  greater  part,  again  precipitated,  upon  the  mixture  cool- 
ing, to  the  taiiperature  of  the  atmosphere. 

Experiment  XII L 

The  crj'stalhzed  carbonate  of  potash,  being  generally  pre- 
scribed in  the  proportion  of  one  drachm  to  four  ounces  of 
water  J  in  a  similar  mixture  was  suspended  an  entire  cal- 
culus, of  a  very  compact,  rough,  and  gritty  appearance, 
weighing  fortv  grains  and  a  quarter.  After  remaining  forty- 
eight  hours  in  the  above  temperature,  it  was  taken  out,  dried, 
and  weighed,  and  found  to  have  lost  three  grains  three  quar- 
ters. The  solution  here  more  highly  coloured  than  in  the  for- 
mer: some  spontaneous  precipitation;  and  an  immediate  one, 
on  the  addition  of  a  few  drops  of  weak  marine  acid.  \Ve  then 
find  the  vegetable  alkali  in  the  fullest  state  of  saturation, 
with  carbonic  acid,  that  we  can  procure  it,  in  the  solid  form, 
actinsr  powerfully  on  these  concretions,  when  assisted  by 
degrees  of  temperature  even  much  inferior  to  that  of  the 
human  body. 

Now,  as  to  the  mineral  alkali,  nature  presents  us  with 
similar,  nay,  more  extraordinary  results,  in  the  mild  mi- 
neral alkaline  impregnation  of  the  waters  of  Carlsbad,  in 
Bohemia.  Here  are  several  springs,  varying  in  temperature 
from  114  degrees  to  that  of  the  Brudel  at  165  degrees. 
According  to  Elliot,  thev  contain,  in  the  gallon,  of  aerated 
lime  36  grains;  muriate  of  soda  48 ;  aerated  soda  102  ;  vi- 
triolated  soda  6  drachms ;  some  minute  proportion  of  iron, 
and  a  considerable  carbonic  acid  impregnation.  But  Klap- 
roth  rates  the  proportion  of  mineral  alkali  still  higher. 

Of  the  llthontriptic  effects  of  these  waters,  Springfield 
gives  us  a  very  surprising  account  indeed :  founded,  how- 
ever, upon  numerous  experim.ents,  instituted  upon  the  spot, 
by  the  immersion  of  manv  calculi  in  the  sources  themselves; 
where  they  were  either  entirely  dissolved,  or  acted  upon  with 
an  energy  that  must  appear  incredible,  if  we  did  not  consider 
the  nature  of  the  menstruum,  its  high  temperature,  and  con- 
stant renewal  by  the  flowing  of  the  stream.  Nay,  the  urine 
of  patients  who  used  these  waters  for  a  few  days  was  found 
to  possess  powerful  lithontriplic  effects,  as  appeared  by  the 

H  2  iuiuiersion 


116  Cn  Gravelly  and  Calculous  Concretions. 

immersion  of  many  calculi  in  it.  For  an  account  of  these 
highly  interesting  exjjerinientt^,  too  numerous  for  insertion 
here,  I  must  beg  leave  to  refer  to  his  Treatise  De  PrerogU' 
til  a  Tlurmarum  Carol'marum,  in  dissohcndo  Calculo  Vcslax:, 
prcB  Aqua  Calcis  vivce. 

From  these  experiments,  as  well  as  the  highly  bencficill 
elTects  of  these  waters,  taken  internally,  by  the  numerous 
calcuKms  and  gravelly  patients  who  frequtnt  Carlsbad,  he 
establishes  their  superiority  ever  the  different  alkaline  and 
other  remedies  hitherto  in  nse,  not  excepting  Whyte's 
oystcr-ihel!  lime  water.  Now,  the  lime  in  these  being  car- 
bonated, and  only  kept  in  solution  bv  their  highly  aerated 
state,  we  can  be  at  no  loss,  in  those  davs,  to  attribute  their 
superior  agency  to  the  alkaline  impregnation,  assisted  by  so 
high  a  temperature.  Klaproih  athrms,  that  a  person  who 
drinks  these  waters,  in  the  usual  quantity,  for  twenty-six 
days,  takes  of  mild  mineral  alkali  3013  grains,  or  8  ounces 
1  drachm  and  13  grains;  whicii  amounts  to  two  drachms 
and  a  ludf  per  dav,  besides  the  other  saline  ingredients. 

Doctors  Rutty  and  Smyth,  who  eave  us  a  valuable  extract, 
frpm  this  publication,  in  the  Memoirs  of  the  Medical  and 
Philosophical  Society  of  tliis  city,  (now  in  tiie  library  of  the 
lloyal  Irish  Acadean',but  which,  we  have  sincerely  to  regret, 
were  never  published,  and  are  nov»'  discontinued,)  conclude 
their  account  by  the  following  query  :  "  May  not  some  al- 
kaline lixivium  be  contrived  by  art,  that  would  possess  si- 
milar eticcis  with  these  waters  r"  i\nd  has  not  this  partlv 
taken  place  in  the  instance  of  our  soda  waters?  Bi:t  mav 
we  not  make  a  nearer  approximation  bv  a  solution  of  the 
above  specified  proportion  of  mineral  alkali  in  the  relative 
quantity  of  water,  with  the  addition  or  omission  of  the  car- 
bonic acid,  and  the  (jther  saline  ingredients,  as  may  be  thought 
proper,  afterwards  heating,  however,  each  separate  dose  to 
J  Go  degrees  ? 

~  We  find,  then,  the  alkaline  carbonates,  in  the  great  labo- 
ratory of  nature,  as  well  as  in  oin-  e.xjjcriments,  exerting  con- 
siderable solvent  powers  upon  (hese  aiiimal  concretions  con- 
J.rary  to  what  has  been  hitherto  ^ujjposed. 

Experiment 
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IZxper'imeiit  XIV. 

Into  a  filtered  solation  of  ten  grains  of  salt  of  tart;!!*,  iu 
fom  ounces  of  distilled  water,  were  introduced  two  fragme'us 
of  calculi,  weighing  seventy-four  grains  and  a  quarter.  The 
mixture  was  set  aside  for  forty-eight  hours  in  a  cool  room; 
temperature  varying  from  4  7  degrees  at  night,  to  55  degrees 
in  the  dav.  After  twelve  hours  it  began  to  be  coloured,  and 
continued  to  be  more  so,  until  tb.e  temperature  fell  to  51 
degrees,  when  a  precipitation  took  place,  and  continued 
during  the  night ;  so  that  it  appeared  to  deposit  at  the  tem- 
perature of  47  degrees,  what  was  taken  up  at  degrees  some~ 
what  esceedins;  51".  These  frayments,  on  beino;  taken  out', 
dried,  and  weij>hed,  were  found  to  have  lost  three  grains  and 
three  quarters  ;  the  laminae  disposed  to  crack,  and  the  strata 
lo  separate  and  crumble.  This  weak  lixivium,  then,  ex- 
erted rpuch  energy,  even  in  a  very  low  temperature. 

Experimcni  XV, 

A  fragment  of  calculus,  uei^jhing  seventeen  grains  three 
quarters,  was  immersed  in^a  lixivium  of  similar  strength  ; 
but  now  exposed  to  a  temperature  varving  from  51  degrees 
at  night  to  about  95  degrees  in  the  day.  After  forty-eight 
hours,  it  was  found  to  )ose  five  grains  and  a  halt-:  a  prodi- 
gious quantity,  when  we  consider  the  small  surface  pre- 
sented by  this  fragment,  weighing  only  seventeen  grains 
three  quarters.  The  solution,  upon  cooling,  became  turbid 
as  before,  and  precipitated  a  large  proportion  of  the  dissolved 
uric  acid. 

Experinunt  XV I. 

A  fraiiment  of  calculus,  rvel^hing  forty  i^rains  three  quar- 
ters, was  immersed  in  lour  ounces  t)f  soda  water  for  fortv- 
eight  hours,  and  exposed  to  a  leniperature  varying  from 
55  to  about  100  degrees.  Its  lo^is  amouiUed  to  one  grain. 
A  repetition  of  this  experiuicnt  afforded  nearly  the  same  re- 
sult; and  demoiiStrates,  that  though  the  soda,  in  this  super- 
carbonated  Stat;*,  still  exerts  some  energy  on  concretions  of 
the  uric  acid  kind,  yet  it  is  but  feeble  ;  and  that  these  waters 
appear  more  capable  of  preventing  their  formation  than  ef^ 
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fecting  their  solution,  when  they  once  acquire  the  aggregate, 
state.  The  same  fragment,  in  a  similar  quantity  of  soda 
water,  in  the  temperature  of  from  50  to  53  degrees  only, 
sustained  no  loss,  after  fortv-eight  hours.  And  here  we 
have  another  proof  of  the  necessity  of  seriously  attending  to 
the  degree  of  temperature  in  all  researches  of  this  kind. 

But  it  may  he  observed,  as  to  the  internal  use  of  alicaline 
substances  in  ^particular,  that  their  eflccts  must  be  consi- 
derably weakened  upon  their  immediate  admixture  with  tha 
\3rinej  as  the  small  quantity  that  can  be  conveyed  there 
must,  in  the  first  place,  neutralize  the  uncombincd  phos- 
phoric acid  in  all  urine,  the  benzoic  in  children's,  and  de- 
compose the  aminoniacal  and  magncsian  phosphates  in  that 
of  every  period  of  life.  It  must  be  acknowledged  its  efficacy 
is  partly  counteracted  bv  these  circumstances,  which  should 
never  be  overlooked,  and  alwavs  taken  into  account  in  prac- 
tical application.  Keferrir.o'  to  Fourcroy's  instructive  essay 
on  this  subject,  Memoirs  of  the  National  Institute,  and 
Convoissavc.es  Cfibniques,  let  us  here  once  more  appeal  to 
the  test  of  experiment. 

Experiment  XVI I. 

A  fragment  of  calculus,  weighing  eighteen  grains  one 
quarter,  of  the  uric  acid  kind,  was  suspended,  for  forty- 
eight  hours,  in  an  alkaline  lixivium,  consisting  of  four 
ounces  and  a  half  of  recent  urine,  and  twenty  drops  of  a 
very  weak,  and  partly  aerated,  caustic  lixivium;  medium, 
temperature  about  74  degrees.  On  being  taken  out,  and 
dried,  it  was  found  to  have  lost  one  srain  three  quarters;  a 
considerable  quantity  from  so  small  a  specimen.  To  the 
filtered  solution  were  added  a  few  drops  «f  dilute  marine 
acid,  which,  after  a  few  minutes,  precipitated  a  reddish  cry- 
stalline matter  in  a  triple  proportion  of  what  generally  oc- 
curs in  the  natural  state  of  urine. 

From  the  above  experiments,  therefore,  it  appears  no 
longer  doubtful  ;  fust,  that  pure  lime,  even  in  the  small 
proportion  contained  in  lime  water,  and  the  pure  alkalies, 
in  an  extreme  state  of  dilution,  in  temperatures  even  some- 
what inferior  to  those  of  the  human  system,  exert  an  active 
solvent  power  on  calculi  of  the  uric  acid  kind ;  secondly,  that 
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the  alkaline  carbonates,  under  similar  circunis^tances,  are 
possessed  of  similar  powers,  though  in  an  inferior  degree : 
and  thirdly,  that,  by  our  having  ascertained  this  point,  we 
ivave  removed  a  long  established  error,  substituted  a  disco- 
very highly  interesting  to  animal  chemistry,  and  likely  to 
be  productive  of  a  more  enlightened  and  successful  practice 
in  the  treatment  of  these  diseases. 

In  these  expectations  we  shall  appear  to  be  the  better 
founded,  when  it  is  considered,  that,  for  want  of  entire  spe- 
cimens (preserved  here  like  the  oriental  bezoars  of  old),  we 
were  obliged  to  operate  upon  fragments  presenting  small 
surfaces  only  to  our  solvents  :  that  these  last  were  never 
renewed  during  the  course  of  the  experiments,  which  would 
not  have  occurred  in  their  application  in  the  form  of  injec- 
tions ;  as  they  should,  in  that  case,  be  so  often  repeated, 
and  act,  of  course,  with  renewed  energy:  that,  either  taken 
internallv,  or  used  in  form  of  injection,  the  smallest  propor- 
tion of  alkaline  matter,  in  a  great  state  of  dilution,  assisted 
by  the  human  temperature,  answers  our  purpose  ;  and  that 
the  temperature  in  our  experiments  was  never  permanent, 
and  might  be  rated  at  the  medium  one  of  74  detrrees. 

Having  now  fulfilled  the  second  object  of  this  essay,  I 
would  no  lonaer  presume  to  trespass  on  the  indulgence  of 
the  academy,  if  I  were  not  actuated  by  the  sanouine  hope  of 
turning  the  attention  of  my  surgical  friends  to  the  humane 
consideration  of  obviating,  as  much  as  possible,  the  most 
dangerous  of  operations  bv  the  prudent  application  of  a  few 
safe  solvents  injected  into  the  bladder.  How  far  they  may 
succeed  with  calculi  of  the  uric  acid  kind,  may  be  already 
conjectured  from  the  preceding  experiments  ;  but  with  those 
of  the  next  most  frequent  occurrence  there  is  much  less  diffi^ 
culty  to  encounter,  and  everv  reason  to  hope  for  a  speedy 
and  safe  result.  The  amnioniaco-magaesian  phob^phate  is 
partly  soluble  in  water,  highly  so  in  the  carbonic  acid  (as 
we  have  already  seen)  ;  and,  consequently,  more  so  in  the 
weakest  possible  acid  impregnations  that  can  be  devised  ; 
nothing  more  being  necessary  than  the  addition  of  as  uiaiiy 
drops  only  of  weak  muriatic  acid  as  v-iil  scarce  impart  ai\ 
acid  taste,     But  as  precept  should,  in  every  instance,  be  a-s 
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much  as  possible  assisted  by  experiment,  T  shall,  for  the 
encouragement  of  the  young  practitioner,  exhibit  a  few  on 
this  very  soluble  species  the  more  willingly,  as  he  has  no 
assistance  to  expect  from  his  professional  books ;  these  sub- 
jects being  only  treated  ol  in  Plulosophical  Transactions, 
Memoirs  of  the  National  Institute,  and  a  few  other  foreign 
chemical  publications,  if  we  except  Whyte's  Treatise  on 
Lime  Water,  to  which  we  would  willingly  refer  him. 

Experiment  XVIII. 

An  entire  calculus,  of  a  reddish,  gritty  appearance,  exter- 
pally,  proved  to  consist  of  aminoniaco-magnesian  phos- 
phate, weighing  forty-six  grains  one  q.iarter,  was  suspended, 
for  forty-eight  hours,  in  a  mixture  consisting  of  four  ounces 
of  distilled  water  and  ten  drops  of  weak  marine  acid.  After 
beins:  taken  out,  and  dried,  it  was  found  to  have  lost  six 
grains  three  quarters.  The  mixture  whs  whitish,  lost  its 
acid  taste,  and  precipitated,  on  the  addition  of  a  few^  drops 
of  fixed  alkali,  the  ammoniaco-magnesian  phosphate,  under 
that  beautiful  crystalline  form  so  accurately  described  by 
Dr.  Wollaston. 

We  may  readi'y  conceive  ho\y  much  more  the  loss  would 
have  amounted  to  in  this  case,  in  the  short  space  of  torty- 
eight  hours,  if  the  menstruum  liad  been  frequently  repeated 
under  the  regular  influence  of  human  temperature. 

Experiment  XIX. 

A  fragment  of  the  same  species  with  the  above,  weighing 
twelve  grains,  was  immersed,  for  forty-eight  hours,  in  three 
ounces  of  distilled  water,  without  addition  :  temperature 
from  60  to  near  100  degrees.  After  being  taken  out,  and 
dried,  it  was  found  to  have  lost  one  grain  three  quarters, 
became  so  friable  as  to  crunible,  and  the  solution  to  preci- 
pitate with  a  few  drops  of  pure  anmnonia.  'J  his  species  of 
calculus,  therefore,  is  soluble  in  water,  at  temperatures  even 
inferior  to  that  of  the  human.  It  is  unnecessary  I  should 
enter  into  a  further  detail  oi  experiments  made  upon  calculi 
of  the  mixed  kind,  having  the  uric  acid,  phosphate  of  am- 
jnonia,  and  sometimes,  though  rarely,  phosphate  of  lime^ 
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intermixed  in  their  strata.  Suffice  it  to  sav,  that  the  very 
dilute  marine  acid  speedily  takes  up  the  earthy  phosphates, 
leaves  the  laniince  of  the  uric  acid  bare  and  distinct,  ready- 
to  crumble,  and  of  easy  solution  in  the  weakest  alkaline  lix- 
ivia, and  still  more  so  in  lime  water : — a  most  important 
consideration  in  a  practical  point  of  view. 

It  would  be  trespassing  too  much  on  the  already  tried 
indulgence  of  the  acadeniy,  to  go  further  into  the  detail 
of  the  circumstances  necessary  to  he  attended  to,  and  ac- 
quainted with,  to  ensure  success  in  the  application  of  these 
principles.  These  are  already  tolerably  well  detailed  in  the 
Connoissances  Chhiiques.  To  the  gentlemen  professors  in 
the  school  of  surgery  it  more  particularly  belongs;  and 
from  the  zeal  and  talents  now  in  full  activity  there,  what 
may  not  be  expected  ?  Created  only  the  other  day,  by  a 
Cleghorn,  (a  name  as  deservedly  as  universally  revered  ;) 
fostered,  afterwards,  by  the  anxious  care  and  talents  of  Mr. 
Dease;  we  find  it  already  arrived  at  a  state  of  perfect  matu- 
rity, and  holding  out  to  the  student  advantages  no  where  to  , 
be  rivalled,  if  indeed  equalled :  and  that  nothino;  mav  be 
wanting  to  a  complete  medical  as  well  as  sursical  education, 
establishing  a  chair  of  botany,  supported  by  the  acknow- 
ledged abilities  of  Dr.  Wade,  both  as  a  botanist  and  teacher. 
From  the  above  ex))eriments  and  observations  we  may  pre- 
sume to  draw  the  following  conclusions  : 

That  acids,  and  acescent  drinks  of  all  kinds,  give  rise  to 
gravelly  and  calculous  affections,  by  causing  a  separation 
and  precipitation  of  the  native  uric  acid  of  urine  within  the 
body.  That  all  acids,  vegetable  or  mineral,  nav,  the  native 
phosphoric  acid  of  urine,  in  excess,  are  equally  productive 
of  this  effect;  the  tartaric,  perhaps,  somewhat  more  so. 
That,  on  the  other  hand,  we  find  lime,  both  the  fixed  al- 
kalies, pure  as  well  as  aerated,  (even  in  the  smallest' pro- 
portions,) serviceable  in  these  disorders,  by  uniting  with, 
and  keeping  iti  solution,  this  acid  substance.  That  they 
also, .in  the  smallest  proportions,  and  diluted  state,  exert 
strong  solvent  powers  on  this  acid  in  its  aggregate  form  of 
calculus,  provided  their  action  be  favoured  by  decrrces  of 
temperature  approaching  to  the  human.     That,  under  thqj 
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same  circumstance,  contrary  to  what  was  general!^''  snp-. 
posed,  the  caibonated,  sub-carbonatet],  nay,  the  super-car- 
bonated, exert  sinn!ar  influence,  though  in  an  inferior  de- 
gree. That  lime,  even  in  the  smaM  propr>rtion  it  presents 
itself  to  us  in  lime  water,  is  a  most  active  and  safe  solvent  of 
calcvjii  of  the  uric  acid  kind,  and  its  various  combinations; 
as  has  been  long  since  ascertained  by  VVhyie.  Tliat,  v/cight 
for  weight,  it  exceeds  even  the  caustic  alkali  in  any  state  of 
dilution  that  the  latter  can  be  applied  to  the  living  body. 
That,  finding  four  ounces  of  lime  water,  containing  only 
two  grains  three  nuarlers,  take  up,  or  detach,  seven  grains 
three  quarters  from  a  very  compact  calculus,  we  may  be  led 
to  suppose  this  may  arise  from  its  action  on  the  aggluti- 
nating medium,  its  affinity  to,  and  energy  on,  anin)al  matter 
bf'ing  so  well  known  ;  and,  if  so,  mav  we  not  expect  some- 
thing" from  its  pow-er  on  the  mulberry  calculus,  our  most 
formidable  enemy?  For,  thfuigh  it  cannot  touch  the  oxalate 
of  lime,  it  may  the  cementing  medium,  with  which  it  pe- 
culiarly abounds. 

For  the  application  of  these  established  ficts  to  useful 
purposes,  1  must  refer  to  my  surgical  friends,  being  all  now 
possessed  of  the  necessary  degree  of  chemical  acquirement ; 
and  I  am  happy  to  find  this  career  already  entered  on  by  my 
friend  Mr.  Crampton,  who  has  favoured  us  with  an  analysis 
of  a  pulmonary  calculus  in  the  Philosophical  Transactions, 
and  from  whose  professional  as  well  as  scientific  talents  we 
have  every  thing  to  expect  in  fulfilling  (even  on  this  occa- 
sion) his  duties  as  a  teacher. 

Havingr  now  endeavoured  to  accomplish  the  chief  object 
of  this  essay,  which  was,  tp  establish  experimentally  a  more 
clear  and  comprehensive  view  of  the  nature  of  these  mala- 
dies, and  the  iremedies  employed  to  combat  them,  than  we 
hitherto  possessed,  I  should  not  have  trespassed  further  on 
the  time  of  the  academy,  were  it  not  properly  suggested,  by 
my  friend  Dr.  Clarke,  that  it  would  be  of  importance  to 
ascertain  how  far  the  facts  and  notions,  brought  forward  in 
it,  may  stand  confirmed  or  contradicted  by  the  result  of  our 
practical  application  of  them  in  Simpson's  Hospital ;  an 
krstablishmenl  affording  the  best  and  most  extensive  field  of 
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observation^  of  this  kind,  of  any  in  Europe^  that  of  Lune-. 
ville,  perhaps,  excepted. 

The  benefit  of  this  charity  extends  equally  to  the  blind 
and  gouty.  In  the  year  1795  I  found  it  to  contain  thirty- 
two  of  the  latter;  and  since  that  period  thirty-four  have 
been  admitted :  in  all,  sixty-six  gouty  patients.  Of  these, 
the  greater  number  have  either  complained  of  gravel,  or 
passed  it  without  any  previous  or  concomitant  inconve- 
nience :  a  circumstance  which  I  had  every  day  occasion  to 
observe,  whilst  attending  to  the  state  of  gouty  urine.  Among 
the  blind  and  gouty,  hov.ever,  we  may  count  about  twenty- 
two  as  specifically  more  afflicted,  having  occasionally  com- 
plained of  marked  and  distinct  symptoms  of  this  disorder. 
Of  these,  we  find  sixteen  amoncc  the  gouty,  and  six  only 
among  the  blind.  Now,  as  the  severity  of  gout  is  uni- 
formly diminished,  nay,  in  many  instances,  the  disease  en- 
tirely removed,  by  a  residence  of  a  few  years  only  in  the 
house,  we  must  expect  to  find  the  same  take  place  with  re- 
spect to  gravel,  to  v/hich  it  is  so  strongly  and  nearly  con- 
nected. And  this  singular  alleviation  of  both  diseases  we 
can  only  attribute  to  the  influence  of  ten)perance,  and  the 
manner  of  living,  very  opposite  to  that  of  their  former  ha- 
bits. The  diet  in  our  house  consists  of  bread  and  milk  for 
breakfast  and  supper;  beef,  or  mutton,  with  table  beer,  for 
dinner ;  all  of  the  best  quality,  and  administered  with  the 
greatest  propriety  and  regularity  ;  v  hilst  the  introduction  of 
ardent  spirits  is  prohibited,  and  sobriety  enforced,  by  the 
strict  discipline  of  the  house.  On  the  other  hand,  we  find 
that,  previous  to  their  admission,  they  were  either  addicted 
to  intemperance,  or  in  the  habit,  at  least,  of  muddiina;  in 
public-houses,  where,  after  a  libation  with  porter,  they  in- 
dulged in  the  free  use  of  acidulated  punch  (the  constant 
nocturnal  practice  of  our  middling  tradesmen  and  shop- 
keepers, who  furnish  the  greatest  proportion  of  our  pa- 
tients). The  keeper  of  a  porter-house  of  considerable  re- 
sort informs  me,  that,  to  please  the  generality  of  his  cus- 
tomers, he  finds  it  necessary  to  add  the  juice  of  an  entire 
lemon  to  about  two  quarts  of  punch ;  and  that,  from  tliis 
circumstance,  he  would  have  experienced  a  considerable  di- 
1  miuution 
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n»inutinn  of  liis  profits,  if  he  did  not  occasionally  substitute 
cream  of  tartar,  or  the  dilute  sulphuric  acid  :  an  innocent  and 
saic  practice,  in  his  opinion.  Now,  so  satisfied  arc  our  pa- 
tients of  the  pernicious  effects  of  acids  of  all  kinds,  that  we 
tind  many  of  thcni  rtfnse  to  make  use  of  our  table  beer 
durina  the  summer  montb.s,  through  the  apprehension  of 
its  acescent  quality  (as  was  before  observed),  and  which  con- 
tinued to  be  the  practice  of  Hewson,  Khensk,  Clapham,  and 
others,  for  years  hick  :  nor  do  our  pr( Sf nt  tuo  gieatcai  suf- 
ferers. Sing  and  Cox,  venture  on  it  at  any  season  but  with 
the  greatest  caution. 

To  a  removal,  then,  from  the  former  occasional  causes 
we  mav  attribute  no  small  share  of  tiie  alleviation  of  those 
diseases  which  takes  place  with  us  :  a  practical  observation, 
that  cannot  be  too  generally  known.  But  to  return  to  my 
subject : — On  the  slightest  appearance  of  eravelly  symptoms, 
unconnected  with  fever,  or  inflammatory  tendency  of  the 
urinary-  system,  our  patients  have  recourse  to  an  alkaline 
medicine,  the  gravelly  pills  (as  they  term  them),  which 
consist  of  desiccated  soda,  in  the  most  convenient  form  for 
hospital  practice,  as  well  as  most  suited  to  gouty  stomachs. 
Of  this  (as  first  advised  by  Beddoes,)  one  drachm,  with  the 
addition  of  a  few  grains  of  capsicum,  or  drops  of  essential 
oil,  and  the  necessary  quantity  of  hard  soap,  or  extract,  is 
made  into  twenty  pills.  Of  these,  from  three  to  six,  or 
more,  are  taken  in  the  twenty-four  hours ;  and  are  found 
sufficient,  not  only  to  alleviate  or  remove  these  com})laint3, 
but  even  to  render  the  interference  of  the  physician  but  sel- 
dom necessary.  We  have  had  also  occasion  to  remark,  that 
several  of  our  patients,  induced  by  their  marked  beneficial 
effects,  carried  these  pills  about  them,  so  as  to  have  occa- 
sional recourse  to  them,  without  much  attention  to  either 
do.-e  or  number. 

To  this  practice,  then,  we  would  be  disposed  to  attribute 
the  very  pleasing  and  interesting  consideration,  that,  among 
^o  many  gravelly  patients,  there  has  not  occurred,  in  the 
course  of  ten  years,  a  single  operation  of  lithotomy ;  nor 
has  the  catheter,  even  in  the  hands  of  our  expert  and  able 
ourgeon,  Mr.  Macklin,  been  able  to  discover  the  smallest 
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occasion  for  it.  We  could  therefore  have  no  opportunity 
of  ascertaining  the  efricacy  of  injections  into  the  bladder,  as 
recommended  by  Whyte,  Fourcrov,  and  mvself. 

f  shall  conclude  by  observing,   that  it  would  be  interest- 
ing to  have  it  in  our  power  to  extend  these  researches  to  the 
urine  of  those  who  live  habitually  on  different  aliment  and 
drinks,  particularly  of  the  acescent  kind,  as  well  as  to  that 
of  those  who  drink  waters  with  mineral  alkaline  impregna- 
tions.    But  this  desirable  object  can  be  only  obtained  by  the 
concurrent  exertions  and  attention  of  gentlcrnen  of  the  fa- 
culty in  different  countries  and  situations.     In  private  prac- 
tice it  is  not  to  be  expected ;  for  here,  wherever  experiment 
is  surmised  to  be  the  object,  mistrust  and  suspicion  take 
place  of  professional  confidence.     The  use  of  the  nitric  acid 
in  our  venereal  hospital,  I  hoped,  would  atTord  some  useful 
facts  as  to  its  effects  upon  the  saline  contents  of  urine  ;  the 
uric  acid  in   particular.      But   I  had  not,  as  yet,  sufiicient 
leisure  for  that  inquiry ;  nor  could  I,  hitherto,  obtain  the 
urine  of  those  using  it,  \\ith  all  the  circumstances  necessary 
to  enable  me,  at  this  moment,   to  draw  any  direct  conclu- 
sions from  mv  examination  of  it.     In  many  instances,  a 
morbid  state  of  the  urinary  system  (the  urethra  in  particular) 
look  place.     Tn  others,  the  combined  effects  of  mercury  in- 
terfered :  and  in  all,  no  certainty  of  its  not  being  blended 
with  the  urine  of  others  not  using  this  acid.     I  could  not, 
however,  help  observing,  that  the  few  specimens,  sent  to  me, 
agreed  in  one  particular,  viz.  their  exceeding  very  little,  if  at 
all,  the  usual  healthy  standard  of  acidity.  This  circumstance 
must  excite  our  attention  the  more  forcibly,  when  we  con- 
sider, that  two  drachms  of  nitric  acid,  nav,  sometimes  three, 
diluted  in  the  proportion  of  one  pint  of  water  to  each  drachm 
of  acid,  w^ere  taken  daily;  whilst,  on  the  other  hand,  a  few 
drops  of  the  acid  elixir  of  vitriol,  or  tincturce  martis  in  sp. 
salis,  nay,  the  weak  vegetable  acids,  and  cream  of  tartar, 
persevered  in  for  a  few  days,   impart  an  additional  degree  of 
acidity  to  the  urine.  Would  not  this  observation  (if  founded), 
conjoined  with  the  easy  decomposable  nature  of  the  acid  it- 
self,  and  its  action  on  aninial  matter,  induce  us  to  lean  to 
the  opinion  of  those  who  have  already  asserted  that  this  acid 
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is  partly  Jcconiposed  in  the  system,  imparts  its  oxygen  to  il, 
and  that,  perhaps,  to  a  degree  capable  of  annulhug  or  de- 
stroying its  properties  as  an  acid  ? 

And  it  may  be  here  further  remarked,  in  confirmation  of 
such  notion,  that  those  gentlemen  most  conversant  with  it 
here,  as  well  as  most  capable  of  judging.,  entertain  strong 
doubts  of  its  supposed  diuretic  effects,  allowance  being  made 
for  the  necessary  quantity  of  its  watery  vehicle.  If  it  be, 
then,  truly  deoxygenated  in  the  system,  why  be  deterred  by 
its  failure,  as  a  radical  cure  of  siphylis,  from  extending  our 
trials  with  it  here,  to  other  chronic  diseases,  as  they  have 
already  done  in  India  ? 


XXI.  Extract  of  a  Memoir  of  Mestrs.  Fourcroy  and 
Vauguelin  upon  Guano,  the  natural  Manure  of  the 
South  Sea  Islands  near  the  Coast  of  Peru.  Read  before 
the  National  Institute,     Drawn  up  hj  A.  Laugier*. 

A^fONG  the  vast  number  of  objects  worthy  of  the  attention 
of  naturalists  which  M.  Humboldt  has  observed  and  col- 
lected during  his  late  travels,  guano  is  one  of  the  greatest  im- 
portance. In  making  us  acquainted  with  this  singular  sub- 
ftauce,  one  of  the  principal  resources  of  agriculture  in  the 
countries  he  has  visited,  this  celebrated  naturalist  has  fur- 
nished the  authors  of  this  memoir  with  an  opportunity  of 
confirming  a  discovery  which  they  had  made  at  the  very 
moment  of  M.  Humboldt's  return.  The  perusal  of  their 
memoir  upon  the" existence  of  uric  acid  in  the  excrement  of 
birds,  created  the  idea  in  Humboldt  that  the  guano,  found  in 
the  islands  on  the  coast  of  Peru  frequented  by  a  great  num- 
ber of  birds,  might  be  of  the  same  description.  It  belong^ 
to  chemistry  alone  to  decide  the  degree  of  credit  to  which 
this  conjecture  is  entitled.  Messrs.  Fourcroy  and  Vauqueliii 
have  \mdert?tken  the  examination  of  this  substance,  and  we 
purpose  laying  before  our -readers  the  results  of  their  labours 
as  inserted  in  the  Memoirs  of  the  National  Institute. 

•  From  Annahs  dc  Chimie,  vol.  Ivi.  p.  258. 

Before 


Memoir  upo?i  Guano.  127 

Before  giving  an  account  of  the  experiments  n>ade  upott 
guano  in  order  to  discover  its  nature,  it  may  not  be  improper 
to  communicate  M.  Humboldt's  own  opinion,  as  coixveyed 
in  a  note  to  the  authors  of  this  memoir. 

**  Guano  is  found  in  great  abundance  in  the  Soutli  Sea, 
on  the  islands  of  Chincha,  near  Pisco  ;  but  it  exists  also  cii 
more  southern  shores  and  islands,  such  as  IIo,  Iza,  and 
Arica.  The  inhabitants  of  ChaucaVj  who  make  a  trafcc  of 
guano,  go  and  return  from  the  islands  of  Chincha  in  twenty 
days.  Each  vessel  has  on  board  from  1500  to  2000  cubic 
iieet,  A  vanega  costs  at  Chancay  14  livres,  at  Arica  15  livrea 
tournois. 

*'  It  lies  in  beds  of  50  or  60  feet  deep,  which  are  wrought 
like  mines  of  iron  ochre.  These  islands  are  inhabited  by  an 
immense  quantity  of  birds,  particularly  of  the  ardea  (the 
heron)  and  the  phcenicopterus  (flamingo)  kinds,  which  al- 
ways pass  the  night  on  shore  :  but  it  requires  a  period  of 
three  centuries  before  their  excrements  iii crease  to  four  or 
five  lines  in  tliickuess.  Is  guano  a  production  caused  by 
changes  which  the  globe  has  undergone,  like  coal  or  fossil 
wood  ?  The  fertility  of  the  otherwise  steril  shores  of  Peru 
is  produced  by  the  use  of  this  substance,  which  is  a  staple 
article  of  commerce.  Fifty  small  vessels  called  guaneros  are 
continually  employed  in  searching  for  it,  and  transporting  it 
to  the  Hiain  land ;  and  v/e  may  perceive  the  smell' of  it  at  a 
quarter  of  a  league's  distance.  I'he  sailors,  who  are  accus- 
tomed to  this  animoniacal  odour,  suffer  no  inconvenience 
from  it,  but  it  caused  us  to  sneeze  violently  on  approaching 
it.  For  the  cultivation  of  rnace,  in  particular,  it  furnishes  a 
most  excellent  manure.  The  Indians  have  taught  this  me- 
thod to  the  Spaniards.  If  too  much  guano,,  however,  is 
thrown  upon  the  mace,  the  root  is  burnt  up,  and  destroyed. 
Guano  is  extremely  acidifiable;  so  that  here  we  have  a  ma- 
nure of  hydruret  of  azote,  while  other  manures  are  rather 
hydrurets  of  carbon." 

Gu.ino  has  a  reddish  yellow  colour ;  it  is  almost  tasteless, 
but  has  a  strong  smell,  which  resembles  at  once  that  of  castor 
and  valerian .  It  blackens  in  the  fire,  exhaling  a  white  Gmcke 
and  an  ammaniacal  edour. 

Its 
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Its  solubility  in  water,  and,  above  all,  in  potash,  deter* 
mined  the  method  to  be  taken  in  its  analysis.  I'hey  suc- 
cessively tried  it  by  means  of  water,  potash,  and  muriatic 
acid  :  each  of  these  trials  gave  occasion  to  observe  several 
phenomena,  of  which  we  shall  give  a  succinct  account 
without  entering  into  the  details,  which  may  be  tc;o  exten- 
sive for  an  extract. 

Ten  grammes  of  this  substance,  repeatedly  washed  in  great 
quantities  of  boiling  water,  were  rediiced  to  5*7  grammes. 
The  ley  had  a  reddish  colour,  and  reddened  turnsole  paper. 

Submitted  to  distillation  in  B.  M.,  it  furnished  an)nionia 
during  the  whole  operation  :  24  hours  afterwards  it  depo- 
sited a  reddish  yellow  powder,  a  little  sapid,  having  the 
odour  of  castor;  and  it  presented  on  its  surface  a  crystalline 
pellicle  of  the  same  colour  as  the  precipitate. 

The  liquor,  filtered  and  evaporated  a  second  time  until  it 
was  refiuced  to  3  grammes,  still  deposited,  on  cooling,  a  red- 
dish yellow  powder,  like  the  first,  but  less  abundant. 

The  yellow  powder  and  the  mother  water  which  held  it 
in  solution  were  examined  separately. 

The  former  presented  the  following  properties: — It  is  a 
concrete  and  pulverulent  substance,  of  a  brilliant  and  crystal- 
line appearance,  and  of  a  reddish  yellow  colour.  Exposed  to 
heat,  it  burns  entirely,  and  gives  out  a  slight  empyreumatic 
odour  of  ammonia  and  prussic  acid.  Although  little  soluble 
in  cold  water,  it  is  easily  so  in  warm,  to  which  it  communi- 
cates a  yellowish  colour  j  and,  although  the  solution  is  taste- 
less, it  reddens  the  tincture  of  turnsole ;  it  precipitates  the 
solutions  of  acetate  of  lead  and  of  nitrates  of  silver  and  mer- 
cury in  coloured  Hakes,  which  the  nitric  acid  redissolves 
completeh'. 

This  substance  dissolves  instantly  in  an  alkaline  ley,  to 
which  it  commimicates  a  brown  colour,  exhaling  a  lively 
odour  of  ammonia.  Sulphuric  acid,  mixed  with  a  concen- 
trated alkaline  solution,  yields  a  very  thick  whitish  precipi- 
tate, and  liberates  a  sharp  smell  similar  to  that  of  weak  acetic 
acid. 

The  celebrated  authors  of  the  memoir  concluded  from 
these  experiments  that  this  powder  presents  itself  as  an  aci- 
dulated 


Memoir  upon  Guanb.  129 

dulated  salt,  formed  from  an  animal  acid,  ammonia,  and  a 
little  lime.  In  short,  very  weak  nitric  acid,  in  which  this 
salt  had  been  macerated  to  detach  its  acid  from  its  bases, 
yielded,  upon  evaporation,  vapours  of  ammonia  in  abun- 
dance by  the  addition  of  potash,  and  unequivocal  signs  of 
lime  by  the  addition  of  oxalic  acid. 

Freed  from  ammonia  and  lime,  this  substance  is  less  co- 
loured, and  appears  lesi  soluble  than  before  :  its  solution  in 
boiling  water  deposits  brilliant  crystals  tolerably  hard,  and 
reddens  more  stronglv  turnsole  paper.  It  combines  with 
potash  easily,  and  without  the  smell  of  aninioTiia :  all  the 
acids  separate  it  from  potash.  It  blackens  by  heat,  and 
burns  without  leaving  any  residue,  giving  out  a  smell  of 
ammonia  and  prussic  acid.  Jts  neutral  combination  with 
ammonia  does  not  precipitate  the  solution  of  sulphate  of 
alumine,  as  the  honistic  acid  does. 

It  results  from  all  these  facts,  1st,  That  the  substance 
extricated  from  guano  by  boiling  water  is  an  acid  partly 
saturated  with  ammonia  and  a  little  lime:  2d,  That  this 
acid  is  of  an  animal  nature,  since  it  yields  ammonia  and 
prussic  acid  on  being  decomposed  by  fire :  3d,  That  this 
acid,  according  to  all  the  properties  already  indicated,  is: 
uric  acid,  and  similar  to  that  of  the  excrements  of  aquatic 
birds  :   4th,  That  it  forms  about  the  fourth  part  of  guano. 

The  mother  water  which  deposited  the  powder,  the  pro- 
perties of  which  are  about  to  be  detailed,  is  very  acid  :  pot- 
ash liberates  from  it  ammoniain  abundance;  it  therefore  con- 
tains an  ammoniacal  salt:  the  nitrates  of  barytes  and  silver 
announce  the  presence  of  the  muriatic  and  sulphuric  salts  in 
it  also  :  lime  water  precipitates  from  it  white  flakes,  difficult 
of  solution  in  the  muriatic  acid. 

This  precipitate,  occasioned  by  lime  water,  is  evidontlv 
formed  of  two  salts :  both  dissolve  in  the  acids  ntthout  ef- 
fervescence :  the  one  is  easily  dissolved,  without  the  assist- 
ance of  heat;  the  Other  is  dissolved  with  difficulty,  even  by 
the  assistance  of  heat.  The  former  resists  calcinanan  ;  the 
latter  is  decomposed  by  fire,  and  afterward;  dissolves  in  the 
acids  with  etfervcscence.  The  one  is  phosphate  and  the  other 
oxalate  of  lime. 
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The  weak  nitric  acid  was  made  use  of  by  Fourcroy  and 
Vauquelin  w  itli  an  intention  of  separating  these  two  i^alt)? 
without  making  thcni  expcTiencc  any  alteration.  It  dis- 
soK'ed  the  phosphate  otlinie,  without  touching  the  oxalate. 
This  last  salt,  tried  with  a  solution  oF  carbonate  ot"  potash, 
yielded  a  precipitate  which  dissolved  with  eflervescencc  in 
the  nitric  acid  :  this  solution  evinced  all  the  properties  of 
nitrate  of  lime.  The  acid  separated  from  the  lime  united 
with  the  potash.  ]\\  short,  the  licjuor  presents  the  charac- 
ters of  the  oxalate  of  potash.  Lime  water  precipitated  from 
it  a  very  subtle  powder.  Sulphate  of  lime  precipitated  very 
light  flakes,  and  precipitates  were  formed  by  all  the  metallic 
solutions  which  precipitate  oxalic  acid.  Sulphate  of  aki- 
mine  did  not  form  any  precipitate,  as  might  have  happened 
with  hotiistate  of  potash. 

The  potash  which  the  illustrious  authors  of  the  memoir 
found  in  the  mother  water  of  guano  after  its  precipitation 
bv  means  of  lime  water,  the  liberation  of  ammonia  \\  hich 
they  obtained  by  the  addition  of  potash  in  the  mother  wa- 
ter before  its  decomposition  by  lime  water,  sufficiently  prove 
that  these  two  alkalies  saturate  the  acids  contained  in  the 
mother  water  of  guano  :  thus  this  mother  water  certainly 
contains  oxalates,  phosphates,  sulphates,  and  muriates  of 
potash  and  anunonia. 

The  five  grammes  and  seven-tenths  remaining  after  the 
action  of  the  water  upon  the  ten  grammes  of  guano  sub- 
mitted,to  the  analysis,  were  tried  by  caustic  potash,  vvhicii 
took  eight-tenths  from  them  :  this  alkaline  solution  con- 
tained nothing  else  than  the  uric  acid,  and  a  small  quantity 
of  fatty  matter. 

The  muriatic  acid,  to  the  action  of  which  the  four  gram- 
mes and  nine-tenths  not  attacked  by  potash  had  been  sub- 
mitted, did  i>ot  present  upon  analysis  any  thing  else  than 
phi)sphate  of  lime,  iron,  and  an  atom  of  carbonate  of  lime. 

The  water,  the  potash,  and  the  muriatic  acid,  successively 
employed,  leit  no  other  residue  out  of  ten  grammes  of  guano 
than  three  grammes,  and  a  tenth  part  of  a  matter  wliich  was 
recognised  in  be  a  mixture  of  a  tjuartzy  and  ferruginous 
sand. 

The 
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The  result  of  this  interesting  analysis  is ;  that  the  South 
Sea  manure  is  formed, 

1.  Of  uric  acid,  which  forms  the  fourth  part,  and  which 
is  partly  saturated  with  ammonia  and  lime. 

2.  Of  oxalic  acidj  partly  saturated  wilh  aannonia  and  pot- 
ash. 

3.  Of  phosphoric  acid,  combined  witli  the  same  bases  and 
with  lime. 

4.  Of  small  quantities  of  sulphates  and  muriates  of  pot- 
ash and  ammonia. 

5.  Of  a  little  fatty  matter. 

6.  Of  sand,  partly  quartz  and  partly  iron. 

The  existence  of  guano  in  the  places  where  such  multi- 
tudes of  birds  assemble,  the  identity  of  its  nature  with  that 
of  the  exci-emcnts  of  aquatic  birds,  necessarily  tlu'ow  great 
light  upon  the  origin  of  this  substance. 

Its  analysis  proves  how  well  founded  the  ingenious  natu- 
ralist is  in  his  opinion,  to  whom  we  are  indebted  for  our 
knowledge  of  this  substance,  equally  interesting  to  us  as 
useful  to  the  inhabitants  of  Peru.  The  analysis,  also,  con- 
firms the  important  discover}^,  which  is  the  happy  fruit  of 
the  researches  of  Fourcroy  and  Vauquelin.  In  short,  it  has 
the  advantage  of  recalling  this  well  known  truth,  that  the 
sciences  mutually  enrich  each  other,  in  aiding  each  other 
with  the  various  lights  they  possess ;  and  it  furnishes  a  new 
occasion  to  remark,  that  among  all  the  sciences  none  have  a 
more  immediate  and  more  necessary  connection  than  che- 
mistrv  and  natural  historv. 


XXII,    Analysis  of  Birdlime.      By   M.  Bouillon-' 
Lagrange*. 

I.   Origin  and  Mode  of  Preparation. 

JL  HE  substance  termed  birdlime  is  classed  among  the  im- 
mediate products  of  vegetables.  M.  Fourcroy  is  the  first 
who  regarded  it  as  glutinous  :  he  has  placed  it  as  a  species 

*  From  the  .4r>'nlcs  dc  Chimic,  tom.  Ivi. 
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under  this  general   head  in  his   Sijstcme  de  Cun/ioissanceS 
Chim'iques,  vol.  vii.  p.  oOG. 

Birdlime,  says  this  ci)cn»ist,  is  procured  from  the  fruit 
of  the  mislctoe  and  the  tender  bark  of  the  holly,  as  well  aS 
from  many  other  trees,  by  maceration  in  water.  •  AllhougU 
no  one  has  hitherto  examined  this  substance  with  sufficient 
accuracy,  it  presents  many  points  of  resemblance  to  gluti- 
nous bodies. 

With  the  exception  of  what  is  said  in  mv  Manual  of  a 
Course  of  Chemistry,  I  know  no  work  in  which  any  light 
is  thrown  upon  the  nature  of  this  singular  matter. 

M.  Chaptal,  in  his  Elements  of  Chemistry,  speaks  only 
of  its  preparation :  as  the  process  which  is  there  detailed 
differs  in  nothing  from  that  which  is  found  in  the  Materia 
Medica  of  Geoftrov,  and  in  the  Dictionary  of  Valmont  de 
Bomare,  I  shall  quote  the  article  respecting  the  preparation 
of  this  substance  : — "  The  antients  employed  the  berries  of 
the  misletoe  of  the  oak  :  they  boiled  the  fruit  in  water,  then 
bruised  them,  and  strained  oft' the  warm  liquor,  so  as  to  se- 
parate the  seeds  and  skins.  But  we  now  prefer  the  bird- 
lime procured  from  the  bark  of  the  holly :  the  inner  bark, 
which  is  the  tenderest  and  greenest,  is  made  choice  of,  and 
allowed  to  putrefy  under  ground ;  it  is  then  beaten  in  mortars 
to  reduce  it  into  a  paste,  which  is  washed  and  kneaded  in 
water.  This  substance  was  considered  as  resolvent  and 
emollient  when  applied  externally." 

We  know  also  that  the  misletoe  of  the  oak  forms  an  In- 
gredient in  nianv  pharmaceutical  preparations,  such  as  the 
universal  water,  the  antispasmodic  powder,  and  Gultct's 
powder. 

The  English^  according  toGeofFroy,  prepare  their  birdlime 
from  the  bark  of  the  hollv.  Thev  boll  this  bark,  says  he, 
in  water  for  seven  or  eight  hours,  until  it  has  become  tender. 
It  is  then  formed  into  balls,  which  are  placed  under  ground, 
in  numerous  layers,  one  above  another,  with  pebbles  inter- 
-posedj  the  water  being  previously  all  drained  off:  there 
they  are  suffered  to  ren}ain  to  ferment  and  putrefy  for  a  fort- 
night or  three  weeks,  until  they  have  been  converted  into 
mucilaffe.     Thev  arc  next  rcmoTed  and  pounded  in  a  mortar 
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till  they  can  be  worked  like  paste  ;  after  this  they  are  washed 
in  a  stream  of  water,  and  kneaded  together,  so  as  to  remove 
all  foreign  matters.  The  paste  is  now  deposited  in  earthen 
vessels  for  four  or  five  days,  till  it  throws  up  a  scum  and 
purifies.  It  is  then  put  up  in  proper  vessels,  and  is  ready 
for  sale. 

This  mode  of  preparing  it  is  not  generally  adopted  j  each 
<:ounty  has  its  own  process,  and  there  are  even  some  person? 
who  keep  their  method  secret. 

AtNogent-le-Rotron  birdlime  is  prepared  from  the  shreds 
of  the  second  bark  of  the  holly  :  it  is  allowed  to  ferment  in 
a  moist  place  for  fifteen  davs,  and  then  boiled  in  water, 
which  is  afterwards  evaporated. 

At  Commercy  and  in  its  vicinity  this  substance  is  pro- 
cured from  different  shrubs,  as  the  holly,  the  vilurninyi  Ian- 
tana,  and  themisletoe;  from  every  different  tree,  such  as 
the  apple,  the  pear,  the  lime.  Sec. 

The  best  is  obtained  from  the  prickly  holly,  and  is  of  a 
greenish  colour :  that  which  is  made  from  the  viburnum 
lantana  is  yellowish.  When  tliis  vegetable  is  employed,  they 
uniformly  reject  the  epidermis,  and  use  only  the  second 
bark. 

I  prepared  the  bhdlime  which  I  used  in  my  experuuents 
from  the  inner  bark  of  the  holly.  On  comparing  it  with 
some  which  was  made  with  great  care,  and  sent  me  from 
Commercy,  T  was  unable  to  discover  any  sensible  difference. 
These  precautions  appeared  to  me  necessary,  that  a  greater 
degree  of  accuracy  might  be  given  to  the  analysis.  We  well 
know  that  the  birdlime  of  commerce  is  seldom  pure ;  It  is 
often  a  mere  mixture  of  vegetable  and  animal  matter,  and 
often  adulterated  with  turpentine,  oil,  vinegar,  See:  it  is 
therefore  absolutely  necessary  to  ascertain  previously  the 
purity  of  this  substance  J  and  the  process  which  I  adopted 
yielded  me  birdlime  of  the  best  quality. 

I  took  the  inner  bark  of  the  holly,  bruised  It  well,  then 
boiled  it  in  water  about  four  or  five  hours,  and,  having 
thrown  out  the  water,  placed  the  bark  in  earthen  pots  under 
ground  :  1  allowed  it  to  remain  there  till  it  putrefied,  or 
rather  became  viscid,  taking  care  to  sprinkle  it  with  vi'atef 

I  3  from 


134  Anal II sU  (if  Birdlime. 

from  time  to  time,     When  this  process  was  completed  I 
washed  it,  so  as  to  remove  all  toreiga  matters. 

II.  Clwmkrd  and  P/ii/sical  Properties  of  Birdlime. 

Birdlime  has  a  greenish  colour;  its  taste  is  bitter :  it  is 
glutinous,  ropy,  and  tenacious  :  its  odour  resembles  that  of 
linseed  oil. 

When  spread  upon  a  plate  oF  glass,  and  exposed  for  some 
time  to  the  air  and  light,  it  dries  and  becomes  brown.  In 
this  state  it  is  no  longer  viscid  :  when  it  is  completely  dried 
it  may  be  reduced  to  powder;  it  has  then  lost  all  its  gluti* 
nous  properties,  and  it  caiuiot  resume  them  by  the  addition 
ot "water. 

Birdlime  reddens  the  tincture  ot"  turnsole.  W^hen  heated 
alone  in  a  porcelain  cup  it  melts  without  becoming  very  li- 
quid ;  it  swells  up  and  forms  bubbles,  which  rise  to  the  sur- 
face and  then  burst.  This  kind  of  fusion  discovers  smal-1 
black  gmins,  which  give  it  an  uneven  appearance  :  it  diffuses 
an  odour  very  similar  to  that  of  the  fat  oils  when  their  tem- 
pcratiu'c  is  raised. 

If  the  birdlime  be  kept  in  fusion  for  some  time,  it  ac- 
quires a  brounish  colour;  but  again  resumes  all  its  proper- 
ties on  cooling.  When  placed  upon  red  embers  it  burns 
with  a  llamc,  and  emits  an  ab\mdance  ot"  smoke. 

Heated  in  a  crucible  of  platina,  it  burns  as  soon  as  the 
crucible  becomes  red.  Its  flame  is  bright,  and  rises  above 
seven  inches  :  it  is  attended  with  a  considerable  quantity  of 
smoke,  which  is  readily  condensed  upon  the  vault  of  the 
chimncw  The  combustion  continues  even  after  the  crucible 
is  removed  from  the  fire. .  'ilicre  remains  a  white  cinder, 
which  is  very  ialkalinc,  and  partly  soluble  In  water.  By  the 
use  of  re-agents  we  ascertain  the  pretence  of  sulphate  and 
muriate  of  potash. 

The  portion  wluch  is  insoluble  In  water,  when  treated  with 
the  muriatic  acid,  dissolves  with  effervescence. 

The  solution  is  copiously  precipitated  by  the  oxalate  of 
ammonia ;  prussiate  of  potash  produces  a  blue  precipitate ; 
and  with  ammonia  it  lets  fall  a  matter  of  a  pasty  consist- 
ence, wliich  is  partly  soluble  in  caustic  potash  :  from  these 

facts 
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facts  we  should  be  led  to  conclude,  that  the  ashes  contain, 
besides  the  salts  soluble  in  water,  a  quantity  of  the  carbo- 
nates of  lime  and  alumine,  with  a  little  iron. 

Water  has  very  little  action  upon  birdlime.  When  raised 
to  boiling,  the  matter  does  not  completely  melt^  it  acquires 
rather  more  fluidity,  but  resumes  its  former  consistence  by 
cooling.  The  water  has  no  colour ;  its  taste  is  nauseous, 
and  then  bitter  :  it  reddens  the  tincture  of  turnsole.  When 
evaporated  to  the  consistence  of  syrup  it  becomes  coloured, 
and  assumes  a  niucilacinous  appearance.  The  admixture  of 
alcohol  separates  this  matter. 

Water,  therefore,  only  dissolves  a  mucilaginous  substance, 
and  a  little  extractive  matter. 

Caustic  potash,  on  the  other  hand,  has  a  very  different 
action.  Its  concentrated  solution  immediately  forms  with 
birdlime  a  whitish  magma,  which  becomes  brown  by  eva- 
poration :  there  is  at  the  same  time  a  disengagement  of  am- 
monia. 

The  compound  formed  is  less  viscid  :  it  acquires  a  greater 
hardness  bv  exposm*e  to  the  air:  its  odour  and  taste  are  si- 
milar to  those  of  soap. 

It  is  completely  soluble  in  alcohol,  with  the  exception  of 
a  few  vegetable  remains.  These  solutions  become  muddy 
on  the  addition  of  the  strong  acids,  and  exhibit  the  other 
-phaenomena  which  are  observed  in  the  solutions  of  soap. 

The  weaker  acids  soften  birdlime,  and  partly  dissolve  it : 
•but  when  concentrated  they  act  in  a  different  manner.  Sul- 
phuric acid  blackens  and  chars  it :  if  powdered  lime  be 
added  so  as  to  form  a  thick  magma,  a  disengagement  of 
acetic  acid  and  ammonia  takes  place  :  there  is  no  doubt 
Ifjat,  besides  the  free  acetic  acid  contained  in  the  birdlime, 
a  new  quantity  is  formed  by  the  action  of  the  sulphuric 
ucid. 

The  nitric  acid  has  little  action  in  the  cold  upon  the  sub- 
&tanoe  under  examination ;  but  if  the  temperature  be  raised 
it  'becomes  vellow,  melts,  and  as  the  evaporation  proceeds 
tiie  matter  swells  considerably,  and  a  hard  brittle  mass  re- 
mains. When  submitied  a  second  time  to  the  action  of  the 
nitric  acid,  a  foliuinn  is  effected,  and  a  part  of  this  substance 
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is  coiuxTted  into  the.  malic  and  oxalic  acids.  By  continuing 
tlje  evaporation  we  obtain  a  yellow  and  very  friable  matter, 
which  softens  between  the  fnigers  like  wax,  possessing  at 
the  same  time  a  degree  of  elasticity,  and  meiis  with  a  gentle 
heat. 

Potash  combines  \^  iih  this  matter,  changes  its  yellow  co- 
lour to  a  brown,  and  forms  with  it  a  true  soap. 

Alcohol  dissoK'es  it  in  part  J  forming  a  yellow  solution, 
wiiich  loses  its  transparency  on  the  addition  of  water. 

If  the  alcohol  be  evaporated  to  dryness,  a  yellow  substance 
remains,  which  has  no  longer  a  greasy  appearance,  and  dif- 
fuses an  agreeable  odour  when  burnt. 

Muriatic  acid  has  no  action  on  birdlime  in  the  cold,  but, 
whtn  heated,  blackens  it. 

Oxymuriatic  acid,  on  the  other  hand,  has  a  very  different 
and  more  powerful  action  on  this  substance.  On  passing 
the  gas  through  water  containing  liquefied  birdlime,  or  hy 
shaking  it  in  a  flask  along  with  very  strong  acid,  we  observe 
the  following  phaenomena  : — the  birdlime  speedily  loses  its 
colour,  becoming  white;  it  is  now  no  longer  viscid,  and 
separates  into  hard  compact  masses,  which  contain  within 
them  a  portion  of  the  substance  unaltered.  This  incom- 
plete oxygenation  may  be  ascribed,  with  great  probability, 
to  the  difficulty  of  preserving  the  birdlime  liquid  in  hot. wa- 
ter, and  the  consequent  obstacle  tQ  the  action  of  the  acid 
beyond  the  external  layer. 

The  characters  of  oxygenated  birdlime  are :  1st,  It  may- 
be readily  reduced  to  powder :  2d,  It  is  insoluble  in  water 
even  when  heated  :  3d,  It  refuses  to  melt  at  an  elevated  tem- 
perature :  4ih,  It  does  not  become  yellow,  or  form  resin, 
when  subjected  to  the  action  of  the  nitric  acid. 

The  acetous  acid  softens  birdlime,  and  dissolves  a  certain 
portion  of  it:  the  solution  has  a  yellow  colour  and  a  nau- 
seous taste  :  with  the  carbonate  of  potash  it  lets  fall  no  pre- 
cipitate :  when  evaporated  it  yields  a  matter  which  has  the 
properties  of  a  resin,  but  cannot  be  reduced  to  a  state  of 
con)plete  dryness. 

Some  of  the  metailic  oxidei  are  readily  reduced  when 
,ieated  with  birdlime. 

The 
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The  seml-vitreous  oxide  of  lead  acquires  a  gray  colour, 
dissolves,  and  forms  a  kind  of  plaster  with  this  substance. 

Boiling  alcohol,  of  forty  degrees  strength,  dissolves  bird- 
lime :  the  solution  is  clear,  transparent,  and  of  a  yellow  co- 
lour, but  as  it  cools  it  becomes  muddy. 

Bv  the  filter  we  can  separate  from  the  solution  a  yellow 
matter  which  softens  more  readily  than  entire  birdlime,  and 
which  melts  with  a  gentle  heat ;  diffusing  an  odour  very  si- 
milar to  that  of  wax,  which  indeed  it  resembles  in  all  its 
characters. 

The  filtered  liquor  is  bitter,  nauseous,  and  acid;  it  lets 
fall  a  precipitate  by  water,  and  leaves  on  evaporation  a  sub- 
stance similar  to  resin. 

Sulphurk;  ether  may  be  regarded  as  the  true  solvent  of 
birdlime  ;  it  acts  upon  this  substance  readily,  divides,  andi 
in  the  end  dissolves  it  almost  entirely,  leaving  a  little  vege- 
table matter.  The  liquor  assumes  a  greenish  yellow  colour, 
and  reddens  strongly  the  tincture  of  turnsole.  By  the  addi- 
tion of  a  small  quantity  of  water  it  becomes  muddy,  and  the 
ether  rises  to  the  surface  ;  but  if  the  water  be  added  in  suf- 
ficient quantity  to  dissolve  the  ether,  a  layer  of  oil  exactly 
similar  to  the  oil  of  linseed  forms  on  the  surface :  with  the 
semi-vitreous  oxide  of  lead  this  last  forms  a  plaster. 

The  ethereal  solution  yields,  by  evaporation,  a  yellow 
substance,  which  is  greasy  and  soft  like  wax. 

Conclusion. 

From  what  has  been  now  stated  it  must  be  very  apparent 
that  little  analogy  exists  between  birdlime  and  glutinous 
matter. 

A  simple  recapitulation  will  suffice  to  point  out  the  proper 
place  which  this  substance  ought  to  occupy  among  the  pro- 
^lucts  of  vegetables. 

Birdlime  is  viscid  and  elastic :  it  dries  slightly  by  expo- 
sure to  the  air,  and  becomes  brown,  but  never  acquires  the 
brittleness  and  unalterable  properties  of  glue. 

It  melts  in  the  fire,  inflames,  swells  up,  and  burns  with 
a  bright  flame ;  but  does  not  diffuse  that  animal  odour  which 
gluten  is  observed  to  do. 

Water 
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Water  does  not  dissolve  birdlime,  but  merely  take?  up  the 
mucilage,  extractive  matter,  and  acetic  acid,  which  this -sub- 
stance contains. 

Alkalies  dissolve  it,  and  when  concentrated  they  convert 
it  into  a  true  soap. 

Weak  acids  soften,  and  in  part  dissolve  birdlime. 

The  concentraied  sulpluiric  acid  blackens  and  chars  it. 

Nitric  acid  communicates  to  it  a  yellow  colour,  and  con- 
-verts  it  partly  into  the  oxalic  and  malic  acids,  and  partly  into 
resin  and  wax. 

The  oxymuriatic  acid  renders  it  white  and  solid,  forming 
oxygenated  hirdhnie. 

Alcohol  has  little  action  on  birdlime;  it  merely  dissolves 
'the -resin  and  takes  up  the  acid. 

Lastly,  Sulphuric  ether  dissolves  it  entirely. 

Birdlime,  therefore,  diflers  from  glue  in  the  following  par- 
ticulars : 

1.  It  contains  a  quantitv  of  free  acetous  acid. 

i'.  It  has  very  little  of  an  animal  nature. 

3.  Both  mucilage  and  extractive  matter  may  be  obtained 
from  it. 

4.  By  the  action  of  the  nitric  acid  it  yields  a  large  quan- 
tity of  resin. 

5.  It  is  soluble  in  ether. 


XXIII.   On  a  new  Varnish  for  JVood.     Bi/  IT.  Pak- 

MExVTIER*. 

i  HE  apothecary  of  the  French  military  hospital  at  Gene-, 
M.  Bompoix,  has  sent  me  some  coffee-cups,  the  chief  merit 
of  which  appeared  at  first  to  arise  from  their  Tightness,  but 
afterwards  r discovered  that  they  Avere  still  far  superior  on 
account  of  the  varnish  which  covered  them.  This  varnish 
enjoys  a  great  reputation,  and  the  composition  of  it  is  kept 
a  profound  secret  in  that  country;  I  therefore  charged 
M.  Bompoix  to  use  everv  exertion  to  discover  the  recipe 
from  which  it  is  made;  and  he  at  last  obtained  it  by  means 
of  one  ofhis-pupils,  whose  intimacy  with  the  master  of  the 

*  From  ^innaks  dc  Chimie,  tome  !vi. 
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manufactory  procured  him  the  following  recipe,  and  an  ar- 
ticle was  produced  by  the  use  of  it  equal  in  quality  to  the 
original : 

Take  of  linseed  oil  one  pound  and  a  half. 

Amber,  one  pound. 

Pulverized  litharge,  five  ounces. 

Pidverized  minium  (red  lead)  five  ounces. 

Pulverized  white  lead,  five  ounces. 
Boil  the  linseed  oil  in  an  unalazed  vessel ;  make  a  bag  of 
linen  in  which  the  litharge,  minium,  and  white  lead  maybe 
contained  ;  and  suspend  it,  with  its  contents,  in  the  vessel ; 
takiua"  care  not  to  allow  it  to  touch  the  bottom.  Continue 
the  ebullition  until  the  oil  begins  to  become  brown  ;  then 
take  out  tlie  bag  with  its  ingredients  and  continue  to  boil 
the  oil,  adding  a  clove  of  clean  garlic  ;  and  when  this  is 
dried  up  put  in  another,  and  so  on  to  the  number  of  six  or 
seven . 

Then  melt  the  amber  in  an  unglazed  earthen  vessel  hi 
the  following  manner,  and  when  melted  pour  it  into  the 
prepared  linseed  oil. 

Manner  of  melting  the  Amler,  '' 

Take  about  two  ounces  of  the  linseed  oil  and  add  it  to 
the  amber,  and  facilitate  its  melting  by  a  strong  fire  :  when 
it  is  melted  mix  it  with  the  rest  of  the  linseed  oil  and  boil  the 
w-hole  two  minutes ;  then  rem.ove  it  and  strain  it  through  a 
fine  linen  cloth  ;  and  when  it  is  cold  put  it  into  a  bottle  and 
stop  it  wellj  in  order  to  prevent  it  from  drying  up. 

Manner  of  using  it. 

Take  the  article  which  you  want  to  varnish,  and  polish  it 
well  before  applying  the  varnish,  which  is  to  be  done  in  the 
following  manner : 

Take  lamp  black,  the  varnish  thus  prepared,  and  a  little 
essence  of  turpentine  ;  mix  them  together,  and  with  a  pencil 
lay  a  coating  upon  the  piece  which  is  to  be  varnished  ;  when 
that  coal  is  dry  lay  on  others  to  the  number  of  four;  and 
when  these  are  dry  also,  place  the  article  in  a  stove  or  furr 
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pace,  in  order  to  dry  it  entirely,  and  afterwards  polish  it  with 
powdered  pumice-stone  and  Tripoli. 

Marnier  of  preparing  the  Ariicle  which  ii  to  le  varnished. 

It  is  necessary  to  make  use  of  walnut -tree,  ash,  or  cherry- 
tree  wood,  because  these  woods  are  pt^rous,  and  when  they 
are  perfectly  dry  they  will  turn  better  in  the  lathe  j  when 
(he  article  is  shaped  to  your  liking  you  must  put  it  into  a 
$tove  to  dry,  after  which  work  it  and  polish  it  as  if  it  was  to 
^e  completely  tuyshed,  then  apply  the  varnish  in  the  manner 
above  described. 

If  it  is  wanted  to  give  the  dish  a  red  colour,  a  little  mi- 
jitum,  or  rather  cinnabar,  may  be  put  into  the  varnish  ;  and 
the  *ame  may  be  done  with  any  other  colour  you  wish  to 
give  to  the  article  varnished. 


XXIV.  Account  of  a  Series  of  Experimejjts,  showing  the 
Effects  of  Covipression  in  modifijiiig  the  Action  of  Heat, 
By  Sfr  James  Hall,  Bart.  F.R.S.  Edin.* 

I.  Anticnt  Revolutions  of  the  IMineral  Kingdom. —  Vain  At- 
tempts to  explain  them. — Dependence  of  Geology  on  Che- 
viisfn/. — Importance  of  the  Carbonate  of  Liiyie. — Dr. 
Black's  Discovery  of  Carbonic  Acid  subverted  the  former 
Theories  depending  on  Fire,  but  gave  Birth  to  that  of  Dr. 
Huttott. — Progress  of  the  Author's  Ideas  with  regard  to 
that  Theory. —  Experiments  unth  Heat  and  Compression, 
suggested  to  Dr.  Hutton  in  1790. —  Undertakc7i  by  the 
Author  in  1798. — Speculations  o/i  which  his  Hopes  of  Sue- 
cess  were  founded. 

W  HOEVER  has  attended  to  the  structure  of  rocks  and 
mountains,  nu:st  be  convinced  that  our  globe  has  not  always 
existed  in  its  present  state;  but  that  every  part  of.its  mass^ 
so  far  at  least  as  our  observations  reach,  has  been  agitated 
and  subverted  by  the  most  violent  revolutions. 

*  From  Tra7isactio)u  of  the  Royal  Socivti/  nf  Edinburgh  ^  vol.  vii. 

Facts 


Effects  of  Heat  modified  ly  Compression.  J  41 

^acts  leading  to  such  striking  conclusions,  however  imper* 
Fectly  observed,  could  not  fail  to  awaken  curiosity,  and  gi^^e 
rise  to  a  desire  of  tracing  the  history,  and  of  investigating 
the  causes,  of  such  stupendous  events  ;  and  various  attempts 
were  made  in  this  way,  but  with  little  success;  for,  while 
discoveries  of  the  utmost  importance  and  accuracy  were 
made  in  astronomy  and  natural  philosophy,  the  systems 
produced  by  the  geologists  were  so  fanciful  and  puerile,  as 
scarcely  to  deserve  a  serious  refutation. 

One  principal  cause  of  this  failure  seems  to  have  Iain  ia 
tlie  very  imperfect  state  of  chemistry,  which  has  onlv  of 
late  years  begun  to  deserve  the  name  of  a  science.  While 
chemistry  was  in  its  inlaney,  it  was  impossible  that 
geology  should  make  any  progress  ;  since  several  of  the 
most  imp'jrtant  circumstances  to  be  accounted  for  by  this 
latter  science  are  admitted  on  all  hands  to  depend  upon  prin- 
ciples of  the  former.  The  consolidation  of  loose  sand  into 
strata  of  solid  rock  ;  the  crystalline  arrangement  of  sub- 
stances accompanying  those  strata,  and  blended  with  them 
in  various  modes  ;  are  circumstances  of  a  chemical  nature, 
which  a!!  those  who  have  attempted  to  frame  theories  of  the 
earth  have  endeavoured  by  chemical  reasonings  to  reconcile- 
to  their  hypotheses. 

Fire  and  water,  the  only  agents  in  nature  by  which  stony 
substances  are  produced,  under  our  observation,  were  em- 
ployed by  contending  sects  of  geologists  to  explain  all  the 
pliGenomena  of  the  mineral  kingdom. 

But  the  known  properties  of  water  are  quite  repugnant  to 
the  belief  of  its  universal  influence,  since  a  very  great  pro- 
portion of  the  substances  under  consideration  are  insoluble, 
or  nearly  so,  in  that  fluid  ;  and  since,  if  they  were  all  ex- 
tremely soluble,  the  quantity  of  water  which  is  known  to 
exist,  or  that  could  possibly  exist,  in  our  planet,  would  be 
far  too  small  to  accomplish  the  office  assigned  to  it  in  the 
Neptunian  theory*.  On  the  other  hand,  the  known  pro- 
perties of  fire  are  no  less  inadequate  to  the  purpose  ;  for  va= 
rious  substances  which  frequently  occur  in  the  mineral  king- 

*  Illustrations  of  the  Huttoi.:it3  Theory,  by  Mr.  Professor  Playfair,  450. 
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dom,  seem,  by  their  presence,  to  preclude  its  supposed 
agency;  since  experiment  shows,  that,  incur  fires,  they  are 
totally  changed  or  destroyed. 

Under  such  circumstances  the  advocates  of  either  element 
were  enabled,  very  successfully,  to  refute  the  opinions  of 
their  adversaries,  though  they  could  but  feebly  defend  their 
ov.n  :  and  owing  perhaps  to  this  mutual  power  of  attack, 
and  for  want  of  any  alternative  to  which  the  opinions  of 
men  could  lean,  both  systems  maintained  a  certain  degree  of" 
credit  ;  and  writers  on  geology  indulged  themselves,  with  a 
sort  of  impunity,  in  a  style  of  unphilosophical  reasoning 
which  would  not  have  been  tolerated  in  other  sciences. 

Of  all  mineral  suijstanees  the  carbonate  of  lime  is  un- 
questionably the  most  important  in  a  general  view.  As 
limestone  or  marble  it  constitutes  a  verv  considerable  part  of 
the  solid  mass  of  many  countries,  and  in  the  form  of  veins 
and  nodules  of  spar  pervades  every  species  of  stone.  It.-t 
history  is  thus  interwoven  in  such  a  manner  with  tliat  of  the 
mineral  kingdom  at  large,  that  the  fate  of  any  geological 
theory  must  very  much  depend  upon  its  successful  applica- 
tion to  the  various  coiiditions  of  this  substance.  But  till 
Dr.  Black,  by  his  discovery  of  carbonic  acid,  explained  the 
chemical  nature  of  the  carbonate,  no  rational  theory  could 
be  formed  of  the  chemical  revolutions  which  it  has  undoubl- 
edlv  undergone. 

This  discovery  was  in  tlic  first  instance  hostile  to  the  sup- 
posed action  of  fire  j  for  the  decomposition  of  limestone  by 
fire  in  every  common  kiln  being  thus  proved,  it  seemed  ab- 
surd to  ascribe  to  that  same  agent  the  formation  of  lime- 
stone, or  of  any  mass  containing  it. 

The  contemplation  of  this  difliculty  led  Dr.  Hutton  to 
view  the  action  of  fire  in  a  manner  peculiar  to  himself,  and 
thus  to  form  a  geological  theory,  by  which,  in  ray  opinion, 
he  has  furnished  the  world  with  the  true  solution  of  one  of 
the  most  interesting  problems  that  has  ever  engaged  the 
attention  of  fnen  of  science. 
He  supposed, 

I.  That  heat  has   acted,  at  some  remote  period,  on  all 
rocks. 

II.  That 
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II.  That  durins,  the  action  of  heat  all  these  rocks  (even 
siich  as  now  appear  at  the  surface)  lay  covered  by  a  superin- 
cumbent mass,  of  great  weight  and  strength. 

in.  That  in  consequence  of  the  combined  action  of  heat 
and  pressure,  effects  were  produced  different  from  those  of 
heat  on  common  occasions  ;  in  particular,  that  the  carbonate 
of  lime  was  reduced  to  a  state  of  fusion,  more  or  less  com- 
plete, without  any  calcination. 

The  essential  and  characteristic  principle  of  his  theory  is 
thus  comprised  in  the  word  compression ;  and  by  one  bold 
hypothesis,  founded  on  this  principle,  he  undertook  to  meet 
all  the  objections  to  the  action  of  fire,  and  to  account  for 
those  circumstances  in  which  minerals  are  found  to  differ 
from  the  usual  products  of  our  furnaces. 

This  system,  however,  involves  so  many  suppositions, 
apparently  in  contradiciion  to  common  experience,  which 
meet  us  on  the  very  threshold,  that  most  men  have  hitherto 
been  deterred  from  the  investigation  of  its  principles,  and 
only  a  few  individuals  have  justly  appreciated  its  merits.  It 
was  long  before  I  belonged  to  the  latter  class  j  for  I  must 
own  that,  on  reading  Dr.  Hutton's  first  geological  publica- 
tion, I  was  induced  to  reject  his  system  entirely,  and  should 
probably  have  continued  still  to  do  so,  with  the  great  ma- 
jority of  the  world,  but  for  my  habits  of  intimacy  \\  ith  the 
author  j  the  vivacitv  and  perspicuity  of  whose  conversation 
formed  a  striking  contrast  to  the  obscurity  of  his  writin"-s. 
1  was  induced  by  that  charm,  and  by  the  numerous  original 
facts  which  his  system  had  led  him  to  observe,  to  listen  to 
his  arguments  in  favour  of  opinions  which  I  then  looked 
upon  as  visionarv.  I  thus  derived  from  his  conversation  the 
same  advantage  v^hich  the  world  has  lately  done  from  the 
publication  of  Mr.  Playfair's  Illustrations  ;  and  experienced 
the  same  influence  which  is  now  exerted  bv  that  work  on  the 
minds  of  our  most  eminent  men  of  science. 

After  three  years  of  almost  daily  warfare  with  Dr.  Hutton, 
on  the  subject  of  his  theory,  I  began  to  view  his  funda- 
mental principles  with  less  and  less  repugnance.  There  is  a 
period,  I  believe,  in  all  scientific  investigations,  when  the 
conjectures  of  oeniu;  cease  to  appear  extravagant,  and  when 
i  we 
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\vc  balance  the  fertility  of  a  principle,  in  explaining  the 
phsenomena  of  nature,  against  its  improbability  as  aa  iiypo- 
thesis  :  the  partial  view  which  we  theri  obtain  of  truth  is 
perhaps  the  most  attractive  of  any,  and  most  powerfully 
stimulates  the  exertions  of  an  active  mind.  The  mist  which 
obscured  some  objects  dissipates  by  degrees,  and  allows 
them  to  appear  in  their  true  colours  ;  at  the  same  time,  a 
distant  prospect  opens  to  our  view,  of  scenes  unsuspected 
before. 

Entering  now  seriously  into   the  train  of  reasoning  fol- 
lowed by  Dr.  Hutton,  I  conceived  that  the  clicmical  effects, 
ascribed  by  him  to  compression,  ouglu,  in  the  first  place,  to 
be  investigated  ;  for  unless  some  good  reason  were  given  us 
for  believing  that  heat  would  be  modified  by  pressure,  in  the 
manner  alleged,  it  would  avail  us  little  to  know  that  they 
had  acted  together.     He  rested  his  belief  of  tin-  ijifluence  on 
analogy,  and  on  the  satisfactory  solution  of  all  the  pheno- 
mena furnished  by   this   supposition.     It  occurred  to   me, 
however,  that  this  principle  was  susceptible  of  being  esta- 
blished in  a  direct  manner  by  experiment,  and  I  urged  him 
to  make  the  attempt  ;  but  he  always  rejected  this  proposal, 
on  account  of  the  immensity  of  the  natural  agents,  whose 
operations  he  supposed  to  lie  far  beyond  the  reach  of  our 
imitation ;  and  he  seemed  to  imagine  that  any  such  attempt 
must  undoubtedly  fail,  and  thus  throw  discredit  on  opinions 
already  sufficiently  established,  as  he  conceived,  on  other 
principles.     I  was  far,   however,  from  being  convinced  by 
these  arguments ;  for,  without  being  able  to  prove  that  any 
artificial  compression  to  which  we  could  expose  the  car- 
bonate would  effectually   prevent  its  calcination  in  our  fires, 
I  maintained,  that  we  had  as  little  proof  of  the  contrary, 
and  that  the  application  of  a  moderate  force  might  possibly 
perform  all  that  was  hypothetically  assumed  in  the  Huttonian 
theory.     On  the  other  hand,  I  considered  myself  as  bound 
in  practice  to  pay  deference  to  his  opinion,  in  a  field  which 
he  had  already  so  nobly  occupied,  and  abstained,  during 
the  remainder  of  his  life,  from  the  prosecution  of  some  ex- 
periments with  compression  which  I  had  begun  in  1790. 
Tn  179S  I  resumed  tlie  subject  with  eagerness,  beini^  still 
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of  opinion  that  the  chemical  law  which  forms  the  basis  of 
the  Huttonian  theory  ought,  in  the  first  place,  to  be  investi- 
gated experimentally  ;  all  my  subsequent  reflections  and 
observations  having  tended  to  confirm  my  idea  of  the  im- 
portance of  this  pursuit,  without  in  any  degree  rendering  me 
more  apprehensive  as  to  the  result. 

In  the  arrangement  of  the  following  paper  I  shall  first 
confine  myself  to  the  investigation  of  the  chemical  effects  of 
heat  and  compression,  reserving  to  the  concluding  part  the 
application  of  my  results  to  geology.  I  shall  then  appeal  to 
the  volcanos,  and  shall  endeavour  to  vindicate  the  laws  of 
action  assumed  in  the  Huttonian  theory,  by  shov/ing  that 
lavas,  previous  to  their  eruptions,  are  subject  to  similar 
laws ;  and  that  the  volcanos,  by  their  subterranean  and 
submarine  exertions,  must  produce,  in  our  times,  results 
similar  to  those  ascribed,  in  that  theory,  to  the  former  action 
of  fire. 

In  comparing  tiie  Huttonian  operations  with  those  of  the 
volcanos,  I  shall  avail  myself  of  some,  facts,  brought  to 
light  in  the  course  of  the  following  investigations,  by  which 
a  precise  limit  is  assigned  to  the  intensity  of  the  heat,  and 
to  the  force  of  compression,  required  to  fulfil  the  condi- 
tions of  Dr.  Hutton's  hypothesis  :  for  according  to  him  the 
power  of  those  agents  was  very  great,  but  quite  indefinite; 
it  was  therefore  impossible  to  compare  their  supposed  effects 
in  any  precise  manner  with  the  ph;snomena  of  nature. 

My  attention  was  almost  exclusively  confined  to  the  car- 
bonate of  lime,  about  which  I  reasoned  as  follows  :  the 
carbonic  acid,  when  uncombined  with  any  other  substance, 
exists  naturally  in  a  gaseous  form  at  the  common  tempera- 
ture of  our  atmosphere ;  but  when  in  union  with  lime,  its 
volatility  is  repressed,  in  that  same  temperature,  by  the  che- 
mical force  of  the;  earthy  substance  which  retains  it  in  a 
solid  form.  When  the  temperature  is  raised  to  a  full  red- 
heat,  the  acid  acquires  a  volatility  by  which  that  force  is 
overcome,  it  escapes  from  the  lime,  and  assumes  its  gaseous 
form.  It  is  evident,  that  were  the  attractive  force  of  the 
iime  increased,  or  the  volatility  of  the  acid  diminished  by 
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any  means,  the  compfmnd  would  he  enabled  to  hear  a 
hightr  heat  without  decomposition  than  it  can  in  tiic  present 
state  of  things.  Now  prcs^sure  nUi.^t  produce  an  effeci  ot 
this  kind  ;  for  when  a  mechanical  force  opposes  the  expan- 
sion of  the  acid,  its  volaiility  must,  to  a  certain  degree,  be 
diminished.  Under  pressure,  then,  the  carbonate  may  be 
expected  to  remain  unchanged  in  a  heat  by  which,  in  the 
open  air,  it  would  have  been  calcined.  But  experiment 
alone  can  teach  us  what  conipressing  force  is  requisite  to 
enable  it  to  resist  r,nv  given  elevation  oi'  temperature,  and 
what  is  to  be  the  result  of  such  an  operation.  Some  of  the 
con) pounds  of  lime  with  acids  are  fusible,  others  refrac- 
tory ;  the  carbonate,  when  constrained  by  pressure  to  en- 
dure a  proper  heat,  may  be  as  fusible  as  the  muriate. 

One  circumstance,  derived  from  the  Huttonian  theory, 
induced  me  to  hope  that  the  carbonate  was  easily  fusible, 
and  indicated  a  precise  point  under  which  that  fusion  ought 
to  be  expected.  Nothing  is  more  common  than  to  meet 
with  nodules  of  calcareous  spar  inclosed  in  whinstone  ;  and 
we  suppose,  according  to  the  Huttonian  theory,  that  the 
%Vhin  and  the  spar  had  been  liquid  together,  the  two  fluids 
keeping  separate  like  oil  and  water.  It  is  natural,  at  the 
junction  of  these  two,  to  look  for  indications  of  their  relative 
fusibilities  ;  and  we  find,  accordinglv,  that  the  terminaticWa 
of  the  spar  is  generally  globular  and  smooth  ',  which  seems 
to  prove  that,  when  the  whin  became  solid,  the  spar  w^as 
still  in  a  liquid  state  ;  for  had  the  spar  congealed  first,  the 
tendency  which  it  shows,  on  all  occasions  of  freedom,  to 
shoot  out  into  prominent  crystals,  would  have  made  it  dart 
into  iItc  liquid  whin,  according  to  the  peculiar  fornirs  of  its 
crystallization,  as  has  happened  with  the  various  substances 
contained  in  whin,  miich  more  refractor)'  than  itself, 
natnely,  augite,  felspar,  Sec,  all  of  which  having  congealed 
in  the  liquid  whin,  have  assumed  their  peculiar  forn)S  with 
perfect  regularit}'.  From  this  I  concluded,  that  when  the 
whin  congctaled,  which  must  have  happened  about  28°  or 
30*'  of  Wedgwood,  the  spar  was  still  liquid.  I  therefore 
«e!xpectcd,  if  I  could  compel  the  carbonate  to  bear  a  heat  of 
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2S°  without  decomposition,  that  it  would  enter  into  fusion. 
The  sequel  will  show  that  this  conjecture  was  not  without 
foundation. 

I  shall  now  enter  upon  the  description  of  those  experi- 
ments, the  result  oF  which  I  had  the  honour  to  lay  before 
.this  society  on  the  30th  of  August  last  (1804)  ;  fully  aware 
how  difficult  it  is,  in  g-ivinor  an  account  of  above  five  hun- 
dred  experiments,  all  tending  to  one  point,  but  diflering 
much  from  each  other  in  various  particulars,  to  steer  be- 
tween the  o)>posite  faults  of  prolixity  and  barrenness.  My 
object  shall  be  to  describe,  as  shortly  as  possible,  all 
the  methods  followed,  so  as  to  enable  any  chemist  to  repeat 
the  experiments ;  and  to  dwell  particularly  on  such  cir- 
cumstances only  as  seem  to  lead  to  conclusions  of  im- 
portance. 

The  result  being  alreadv  known,  I  consider  the  account  I 
am  about  to  give  of  the  execution  of  these  experiments,  as 
addressed  to  those  who  take  a  particular  interest  in  the  pro- 
gress of  chemical  operations : — in  the  eyes  of  such  gentlemen 
I  trust  that  none  of  the  details  into  which  I  must  enter  will 
appear  superfluous. 

II.  Principle  of  Execution  vpon  which  lliefolloinng  Expe- 
riments  were  conducted. — Experiments  u  ith  Gun-Barrels 
filed  icith  laht'd  Clay,  and  welded  at  the  jShizzle. — Me- 
thod ivitfi  the  Fusible  Metal. — Remarkalle  Effects  of  its 
Expafisio7i. — Kecessity  of  introducing  Air. — Results  ob^ 
tabled. 

When  I  first  undertook  to  make  experiments  with  heat 
acting  under  compression,  I  employed  myself  in  contriving 
various  devices  of  screws,  of  bolts,  and  of  lids,  so  adjusted, 
I  hoped,  as  to  confine  all  elastic  substances  ;  and  perhaps 
some  of  them  might  have  answered.  But  I  laid  aside  all 
such  devices,  in  favour  of  one  which  occurred  to  me  m 
Jauuaiy  1798  ;  v.hich,  by  its  simplicity,  was  of  easy  appli- 
cation in  all  cases,  and  accomplished  all  that  could  be  done 
by  any  device,  since  it  secured  perfect  strength  and  tight- 
ness to  the  utmo5t  that  the  vessels  eqriployed  could  bear, 
tihether  formed  of  metallic  or  earthy  substance.     The  device 
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depends  upon  the  following  crcncral  view  :  If  we  take  a  hoi-' 
low  tube  or  barrel  (AD,  fig.  1.  Plate  IV.)  closed  at  one  end 
and  open  at  the  other,  of  one  foot  or  more  in  length,  it  is 
evident,  that  by  introducing  one  end  into  a  furnace,  we  can 
apply  to  it  as  great  heat  as  art  can  produce,  while  the  other 
end  is  kept  cool,  or,  if  necessary,  exposed  to  cxireme  cold. 
If  then  the  substance  which  we  mean  to  subject  to  the  com- 
bined action  of  heat  and  pressure  be  introduced  into  the 
breech  or  closed  end  of  the  barrel  (CD),  and  if  the  middle 
part  be  filled  with  some  refractory  substance,  leaving  a  small 
empty  space  at  the  muzzle  (AB),  wc  can  apply  heat  to  the 
muzzle,  while  the  breech  containing  the  subject  of  experi- 
ment is  kept  cool,  and  thus  close  the  barrel  by  any  of  the 
numerous  modes  which  heat  alfords,  from  the  welding  of 
iron  to  the  melting  of  sealing-wax.  Things  being  then  re- 
versed, and  the  breech  put  into  the  furnace,  a  heat  of  any 
required  intensity  may  be  applied  to  the  subject  of  experi- 
ment,  now  in  a  state  of  constraint. 

Aly  first  application  of  this  scheme  was  carried  on  with  a 
common  gun-barrel,  cut  oft'  at  the  touch-hole,  and  welded 
very  strongly  at  the  breech  by  means  of  a  plug  of  iron.  Into 
it  I  introduced  the  carbonate,  previously  rammed  into  a 
cartridge  of  paper  or  pasteboard,  in  order  to  protect  it  from 
the  iron,  by  which,  in  some  former  trials,  the  subject  of 
experiment  had  been  contaminated  throughout  during  the 
action  of  heat.  I  then  rammed  the  rest  of  the  barrel  full  of 
pounded  clay,  previously  baked  in  a  strong  heat,  and  I  had 
the  muzzle  closed,  like  the  breech,  by  a  plug  of  iron  welded 
upon  it  in  a  common  forge  ;  the  rest  of  the  barrel  being 
kept  cold  during  this  operation  by  means  of  wet  cloths. 
The  breech  of  the  barrel  was  then  introduced  horizontally 
into  a  common  muffle,  heated  to  about  25°  of  Wedowood. 
To  ttie  muzzle  a  rope  was  fixed  in  such  a  manner  that  the 
barrel  could  be  withdrawn  without  danger  from  an  explo- 
sion*.    1  likewise,  about  this  time,  closed  the  muzzle  of 

the 

*  On-one"%cc3sJon  the  importance  of  this  precaution  was  strongly  fck. 
Hiving  inadwrtcntly  introduced  a  considerable  quantity  of  moisture  into  a 
weWed  Larrel,  an  explosion  took  pL;ce,  before  the  heat  had  riien  to  redness, 

by 
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the  barrel  by  means  of  a  plug  fixed  by  solder  only  ;  which 
method  had  this  peculiar  advantage,  that  I  could  shut  and 
open  the  barrel  without  having  recourse  to  a  workman.  In 
these  trials,  though  many  barrels  yielded  to  the  expansive 
force,  others  resisted  it,  and  afforded  some  results  that  were 
in  the  highest  degree  encouraging,  and  even  satisfactory, 
could  they  ha\'€  been  obtained  with  certainty  on  repetition 
of  the  process.  In  manv  of  them  chalk,  or  common  lime- 
Stone  previously  pulverised,  was  agglutinated  into  a  stony 
mass,  which  required  a  ^mart  blow  of  a  hammer  to  break  it, 
and  telt  under  the  knife  like  a  common  limestone;  at  the 
same  time  the  substance,  when  thrown  into  nitric  acid,  dis- 
solved entirely  with  violent  effervescence. 

In  one  of  these  experiments,  owing  to  the  action  of  heat 
on  the  cartridge  of  paper,  the  baked  clay,  which  had  been 
used  to  fill  the  barrel,  was  stained  black  throughout,  to  the 
distance  of  two-thirds  of  the  length  of  the  barrel  from  its- 
breech.  This  circumstance  is  of  importance,  by  showing, 
thai  though  all  is  tight  at  the  muzzle,  a  protrusion  may  take 
place  along  the  barrel,  greatly  to  the  detriment  of  complete 
compression  :  and,  at  the  same  time,  it  illustrates  what 
has  happened  occasionally  in  nature,  where  the  bituminous 
matter  seems  to  have  been  driven  by  superior  local  heat  from 
one  part  of  a  coaly  bed,  though  retained  in  others,  under  the 
same  compression  ;  the  bitumen  so  driven  off  being  found, 
in  other  cases,  to  pervade  and  tinge  beds  of  slate  and  of 
sandstone. 

I  was  employed  in  tiiis  pursuit  in  spring  1 600,  when  an 
event  of  importance  interrupted  my  experiments  for  about  a 
year.     But  I  resumed  them  in  March  1 801,  with  many  new 

by  which  part  of  the  barrel  was  spread  out  to  a  flat  plate,  and  the  furnace 
was  blown  to  pieces.  Dr.  Kennedy,  who  happened  to  be  present  on  this 
occasion,  observed,  that  notVifithstancing  this  accident,  the  time  might  come 
when  we  should  employ  water  in  these  experiments  to  assist  the  force  of 
compression-  I  have  since  made  great  use  of  this  valuable  suggestion:  but  he 
scarcely  lived,  alas  I  to  see  its  application  ;  fur  my  first  success  in  this  way 
took  place  during  his  last  illness. — I  have  been  evposed  to  no  risk  in  any  other 
experiment  with  iron  barrels ;  n.atters  being  so  arranged  that  the  strain 
against  them  has  only  commenced  in  a  red  heat,  in  which  the  metal  has  been 
so  far  softened  as  to  yield  by  laceration  like  a  piece  of  leather, 
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plans  of  execution,  and  with  considerable  addition  to  my 
apparatus. 

In  the  course  of  my  first  trials,  the  following  mode  of 
execution  had  occurred  to  me,  which  I  now  began  to  put  in 
practice.  It  is  well  known  to  chemists  that  a  certain  com- 
position of  ditferent  metals*  produces  a  substance  so  fusible 
as  to  melt  in  the  heat  of  boiling-water.  I  conceived  that 
great  advantage,  both  in  point  of  accuracy  and  dispatch, 
might  be  gained  in  these  experiments,  by  substituting  this 
metal  for  the  baked  clay  above  mentioned  :  that  after  intro- 
ducing the  carbonate  into  the  breech  of  the  barrel,  the  fusi- 
ble metal,  in  a  liquid  state,  might  be  poured  in  so  as  to  fill 
the  barrel  to  its  brim  :  that  when  the  metal  had  cooled  and 
become  solid,  the  breech  might,  as  before,  be  introduced 
into  a  muffle,  and  exposed  to  anv  required  heat,  while  the 
muzzle  was  carefully  kept  cold.  In  this  manner,  no  part  of 
the  fusible  metal  being  melted  but  what  lay  at  the  breech, 
the  rest,  continuing  in  a  solid  state,  would  effectually  con- 
fine the  carbonic  acid  :  that  after  the  action  of  strong  heat 
had  ceased,  and  after  all  had  been  allowed  to  cool  com- 
pletely, the  fusible  metal  might  be  removed  entirely  from 
the  barrel,  by  means  of  a  heat  little  above  that  of  boiling- 
water,  and  far  too  low  to  occasion  any  decomposition  of  the 
carbonate  by  calcination,  though  acting  upon  it  in  freedom ; 
and  then  that  the  subject  of  experiment  might  as  before  be 
taken  out  of  the  barrel. 

This  scheme,  with  various  modifications  and  additions 
which  practice  has  suggested,  forms  the  basis  of  most  of  the 
following  methods. 

In  the  first  trial  a  ptriking  phcenomenon  occurred,  which 
gave  rise  to  the  most  important  of  tlicse  modifications. 
Having  filled  a  gun-barrel  with  the  fusible  metal  without 
any  carbonate,  and  having  placed  the  breech  in  a  muffle,  I 
was  surprised  to  see,  as  the  heat  approached  to  redness,  the 
liquid  metal  exuding  through  the  iron  in  innumerable  mi- 
nute drops  dispersed  all  round  the  barrel.  As  the  heat  ad- 
vanced this  exudation  increased,  till  at  last  the  metal  flowed 
out  in  continued  streams,  and  the  barrel  was  quite  destroyed. 
*  Eighi  part";  of  blsTnutli.  five  of  lead,  and  thrfp  of  tin. 
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On  several  occasions  of  the  same  kind,  the  fusible  metal, 
being  forced  through  sonic  very  minute  aperture  in  the 
barrel,  spouted  from  it  to  the  distance  of  several  yards,  de- 
positing upon  any  substance  opposed  to  the  stream  a  beau- 
tiful assemblage  of  fine  Vvire  exactly  in  the  form  of  wool. 
I  immediately  understood  that  the  phcenomenon  was  pro- 
duced by  the  superior  expansion  of  the  liquid  over  the  solid 
mttalj  in  consequence  of  which  the  fusible  metal  was  driven 
through  the  iron  as  water  was  driven  through  silver*  by  me- 
chanical percussion  in  the  Florentine  experiment.  It  oc- 
curred to  me  that  this  might  be  prevented  by  confining  along 
with  the  fusible  metal  a  small  quantity  of  air,  which,  by 
yielding  a  little  to  the  expansion  of  the  liquid,  would  save 
the  barrel.  This  remedy  was  found  to  answer  completely, 
and  was  applied  in  all  the  experiments  made  at  this  timef. 

I  now  proposed,  in  order  to  keep  the  carbonate  clean,  to 
inclose  it  in  a  small  vessel ;  and  to  obviate  the  difficulty  of 
removing  the  result  at  the  conclusion  of  the  experiment,  I 
further  proposed  to  connect  that  vessel  with  an  iron  ramrod, 

•  Essays  of  Natural  Experiments  niade  in  tlie  Academie  del  Cimento, 
tnmslcjted  by  Waller,  London,  16S4,  page  117.  The  same  in  Musschen- 
b-oek's  Latin  translation,  Lugd.  Bat.  1731.  p  63. 

■J-  I  found  it  a  matter  of  much  difficulty  to  ascertain  the  proper  quantity 
of  air  ■which  ought  to  be  thr.s  inclosed.  When  the  quantity  was  too  great, 
the  result  was  injured  by  d<minution  of  elasticity,  as  I  shall  have  occasion 
fuHy  to  show  hereafter.  When  too  small,  or  when  by  any  accident  the  whole 
of  this  included  air  was  allowed  to  escape,  the  barrel  was  destroyed. 

I  hoped  to  ascertain  the  bulk  of  p.ir  necessary  to  give  liberty  to  the  expan- 
sion of  the  liquid  metal,  by  measuring  the  actual  quantity  expelled  by  known 
heats  from  an  open  barrel  niicd  with  it  But  I  was  surprised  to  find  that  the 
quantity  thus  discharged  exceedctl  in  bulk  that  of  the  air  which,  in  the  same 
heats,  I  had  confined  along  with  the  carbonate  and  fusible  metal  in  many 
successful  experiments.  As  the  expansion  of  the  liquid  does  not  seem  capable 
of  sensible  diminution  by  an  opposing  force,  this  fact  can  only  be  accounted 
for  by  a  distention  of  the  barrel.  In  these  experiments  then  the  expansive 
force  of  the  carbonic  acid,  of  the  included  air,  and  of  the  fusible  metal, 
acted  in  combination  against  the  barrel,  and  were  yielded  to  in  part  by  the 
<i>3tension  of  the  barrel,  and  by  the  condensation  of  the  included  air.  Mv 
abject  was  to  increase  the  force  of  this  mutual  action,  by  diminishing  the 
quantity  of  air,  and  by  ol her  devices  to  be  mentioned  hereafter.  Where  so 
many  forces  were  coucenied,  the  laws  of  whose  variations  were  unknown, 
much  precision  could  not  be  expected,  nor  is  it  wonderful  that,  in  attempting 
to  carry  the  compressing  force  to  the  utmost,  I  should  have  destroyed  barreU 
innumerable. 
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longer  than  the  barrel,  by  which  it  could  be  introduced  or 
withdrawn  at  pleasure. 

A  small  tube  of  glass*,  or  of  Reaumur's  porcelain,  about 
a  quarter  of  an  inch  in  diameter,  and  one  or  two  inches  in 
length  (fig.  2,  A),  was  half  filled  \\\ih  pounded  carbonate  of 
lime,  rammed  as  hard  as  possible  ;  the  other  half  of  the 
tube  being  filled  with  pounded  silex,  or  with  whatever  oc- 
curred as  most  likely  to  prevent  the  intrusion  of  the  fusible 
metal  in  its  liquid  and  penetrating  state.  This  tube  so  filled 
was  placed  in  a  frame  or  cradle  of  iron  [dfk  /;,  figs.  3,  4,  5, 
and  6,)  fixed  to  the  end  (m)  of  a  ramrod  {mn).  The  cradle 
was  from  six  to  three  inches  in  length,  and  as  much  in  dia- 
meter as  a  gun-barrel  would  admit  with  ease.  It  was  com- 
posed of  two  circular  plates  of  iron  {dofg  and  hikl,  seen 
edgewise  in  the  figures),  placed  at  right  angles  to  the  ram- 
rod, one  of  these  plates  (defh)  being  fixed  to  it  by  the 
centre  (???).  These  plates  were  connected  together  by  four 
ribs  or  flattened  wires  of  iron  {dk,  ei,fky  and  gl)^  which 
formed  the  cradle  into  which  the  tube  (A),  containing  the 
carbonate,  was  introduced  by  thrusting;  the  adjacent  ribs 
asunder.  Along  with  the  tube  just  mentioned,  was  intro- 
duced another  tube  (B)  of  iron  or  porcelain,  filled  only  with 
air.     Likewise,  in  the  cradle,   a  pyrometer f  piece  (C)  was 

*  I  have  since  constantly  ustd  tubes  of  common  porcelain,  fincling  glasj 
much  too  fusible  for  this  purpose. 

t  The  pyrometer-pieces  used  in  these  experiments  \vere  made  under  my  own 
eye.  Necessity  compelled  me  to  undert^ike  this  laborious  and  difficult  work, 
in  which  I  have  already  s<j  far  succeeded  as  to  obtain  a  set  of  pieces  which, 
though  far  from  complete,  answer  jpy  purpose  tolerably  well.  I  had  lately 
an  opportunity  of  comparing  my  set  with  that  of  Mr.  Wedgwood,  at  various 
temperature?,  in  fur;:aces  of  great  size  and  steadiness.  The  result  has  proved 
that  my  pieces  agree  as  well  with  each  other  as  his,  though  with  my  set  each 
temperature  is  indicated  by  a  different  degree  of  the  scale.  I  have  thus  been 
enabled  to  construct  a  table,  by  which  my  observations  have  been  corrected, 
so  that  the  temperatures  mentiontd  in  this  papor  are  such  as  would  have 
been  indicated  by  Mr.  Wedgwood's  pieces.  By  Mr.  WcdgT.vood's  pieces,  I 
mean  those  of  the  oniy  set  which  has  been  sold  to  the  public,  and  by  which 
the  melting  beat  of  pure  silver  is  indicated  at  the  2^6.  degree.  I  am  well  aware 
that  the  late  Mr.  Wedgwood,  in  his  Table  of  Fusibilities,  has  stated  that 
fusion  as  taking  place  at  the  28th  degree ;  but  I  am  convinced  that  his  ob- 
servations must  have  been  made  v^th  ;oine  sat  diflerent  ficm  that  which  was 
afterwards  sold. 

placed 
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placed  in  contact  with  (A)  ihe  tube  containing  the  car- 
bonate.  These  articles  generally  occupied  the  whole  cradle ; 
when  any  space  remained  it  was  filled  up  by  a  piece  of  chajk 
dressed  for  the  purpose.  (Fig.  4.  represents  the  cradle  filled, 
as  just  described.) 

Things  being  thus  prepared,  the  gun -barrel,  placed  erect 
with  its  muzzle  upwards,  was  half  filled  with  the  liquid 
fusible  metal.  The  cradle  was  then  introduced  into  the 
barrel,  and  plunged  to  the  bottom  of  the  liquid,  so  that  the 
carbonate  was  placed  very  near  the  breech  (as  represented  in 
fig.  5,  the  fusible  metal  standing  at  o).  The  air-tube  (B) 
being  placed  so  as  to  enter  the  liquid  with  its  muzzle  dowo- 
wards,  retained  great  part  of  the  air  it  originally  contained, 
though  some  of  it  might  be  driven  off  by  the  heat,  so  as  to 
escape  through  the  liquid.  The  metal  being  now  allowed 
to  cool,  and  to  fix  round  the  cradle  and  ramrod,  the  air 
Temaining  in  the  air-tube  was  effectually  confined,  and  all 
was  held  fast.  The  barrel  being  then  filled  to  the  brim  with 
fusible  metal,  the  apparatus  was  ready  for  the  application  of 
beat  to  the  breech  (as  shown  in  fig.  6). 

In  the  experiments  made  at  this  time,  I  used  a  square 
brick  furnace  (figs.  7  and  8),  having  a  muffle  {r  s)  travers- 
ing it  horizontally  and  open  at  both  ends.  This  muffle 
being  supported  in  the  middle  by  a  very  slender  prop,  was 
exposed  to  fire  from  below,  as  well  as  all  round.  The  bar- 
rel was  placed  in  the  muffle,  with  its  breech  in  the  hottest 
part,  and  the  end  next  the  muzzle  projecting  beyond  the 
furnace,  and  surrounded  with  cloths  which  were  drenched 
with  water  from  time  to  time.  (This  arrangement  is 
shown  in  fig.  7-)  In  this  situation  the  fusible  metal  sur- 
rounding the  cradle  being  melted,  the  air  contained  in  the 
air-tube  would  of  course  seek  the  highest  position,  and 
its  first  place  in  the  air-tube  would  be  occupied  by  fusible 
metal.  (In  fig.  C,  the  new  position  of  the  air  is  shown 
atpg.) 

At  the  conclusion  of  the  experiment  the  metal  was  gene- 
rally removed  by  placing  the  barrel  in  the  transverse  muffle, 
with  its  muzzle  pointing  a  litile  downwards,  and  so  that  the 
Ijeat  was  applied  first  to  the  muzzle,  and  then  to  the  re&t  of 

the 
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the  barrel  in  succession.  (This  operation  is  shown  in  fig.  8.) 
In  some  of  the  first  ot"  these  c.\i-n;nments  I  loosened  the 
cradle  by  plunging  the  barrel  into  heated  brine,  or  a  strong 
solution  of  muriate  of  lime,  which  last  bears  a  tempe- 
rature of  -25(f  of  Fahrenheit  before  it  boili.  For  this  pur- 
pose I  used  a  pan  three  inches  in  diameter,  and  three  feet 
deep,  having  a  flat  bason  at  top  to  receive  the  liquid  when  it, 
boiled  over.  The  method  answered,  but  was  troublesome, 
ajid  I  laid  it  aside.  I  have  had  occasion  lately,  however,  to 
resume  it  in  some  experiments  in  which  it  was  of  conse- 
quence to  open  the  barrel  with  the  Ic^st  possible  heal*. 
.  By  these  methods  I  made  a  great  number  of  experiments, 
With  results  that  were  highly  interesting  in  that  stage  of  the 
busmess,  though  their  importance  is  so  much  diminished  by 
the  subsequent  progress  of  the  investigation,  that  I  think  it 
proper  to  mention  but  verv  few  of  them. 

On  the  31st  of  March  1801  I  rammed  forty  grains  of 
pounded  chalk  into  a  tube  of  green  bottle-glass,  and  placed 
it  in  the  cradle  as  above  described.  A  pyrometer  in  the 
muffle  along  with  the  barrel  indicated  33°.  The  barrel  was 
exposed  to  heat  during  seventeen  or  eighteen  minutes.  On 
withdrawing  the  eradle,  the  carbonate  was  found  in  one  solid 
mass,  which  had  visibly  shrunk  in  bulk,  the  space  thus  left 
within  the  tube  being  accurately  tilled  with  metal,  which 
plated  the  carbonate  all  over  without  penetrating  it  in  the 
least,  so  that  the  metal  was  easily  removed.  The  weight  was 
reduced  from  forty  to  thirty-six  grains.  The  substance  was 
very  hard,  and  resisted  the  knife  better  than  any  result  of  the 
kind  previously  obtained  ;  its  fracture  was. crystalline,  bear- 
ing a  resemblance  to  white  saline  marble ;  and  its  thin  edges 
bad  a  decided  semitranspareney,  a  circumstance  first  ob- 
served in  this  result. 

On  the  3d  of  March  of  the  same  year  I  made  a  similar 

•  In  mar.y  of  :he  following  experiments  lead  was  used  in  place  of  th« 
fusible  r.\etal,  and  often  w'th  success ;  but  I  Ir>t  nnany  gocd  results  in  this 
way :  for  the  heat  jequirrd  to  liquefy  the  lead,  a{»proachcs  so  near  to  red- 
nes6,  th;it  it  is  difficult  to  diseng-uge  the  cradle  without  applying  a  tcmpe- 
riture  by  which  the  carbonate  is  injured.  I  have  found  it  answer  well,  to 
surroar.d  the  cradle  and  a  few  inches  of  th?  rod  with  fusible  metal,  and  to 
oil  ttc  rest  of  the  barrel  with  lead. 

4  experiment. 
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experiment,  in  which  a  pyrometer-piece  was  placed  withiii 
the  barrel,  and  etnother  in  the  muffle ;  they  agreed  iu  indi» 
eating  23°.  The  inner  tube,  which  was  of  Reaumur's  porce- 
lain, contained  eighty  grains  of  pounded  chalk.  The  carboi^ 
nate  was  found,  after  the  experiment,  to  have  lost  3-^  grains. 
A  thin  rim,  less  than  the  iOth  of  an  inch  in  thickness,  of 
whitish  matter,  appeared  on  the  outside  of  the  mass.  la 
other  respects  the  carbonate  was  in  a  very  perfect  state  j  it 
was  of  a  yellowish  colour,  and  had  a  decided  semi-transpa- 
rency and  saline  fracture.  But  what  renders  this  result  of 
the  greatest  value  is,  that  oa  breaking  the  mass  a  space  of 
more  than  the  tenth  of  an  inch  square  was  found  to  be  com* 
pletely  crystallized,  having  acquired  the  rhomboidal  fracture 
of  calcareous  spar.  It  was  white  and  opake,  and  presented 
to  the  view  three  sets  of  parallel  plates  which  are  seen  under 
three  different  angles.  This  substance,  owing  to  partial  cal- 
cination and  subsequent  absorption  of  moisture,  had  lost  aH 
appearance  of  its  remarkable  properties  in  some  weeks  after 
its  production ;  but  this  appearance  has  since  been  restored 
by  a  fresh  fracture,  and  the  specimen  is  now  well  preserved 
by  being  hermetically  inclosed, 

[To  be  continued.] 


XXV.    Additional  Experiments  and  Remarks  on  an  arti- 
Jicial  Substance  ichich  possesses  the  principal  characteristic 
Properties  of  Tannin.     By  Charles  Hatchett,  Esq. 
F.  R.  S. 

[Concluded  from  p.  68.] 

§  vir. 

Jr  ROM  the  experiments  which  have  been  related,  it  appears, 
that  three  varieties  of  the  artificial  tanning  substance  may  be 
formed,  viz. 

1st,  That  which  is  produced  by  the  action  of  nitric  acid 
upon  any  carbonaceous  substance,  whether  vegetable,  ani- 
mal, or  mineral. 

2dly,  That  which  is  formed  by  distilling  nitric  acid  from 

common 
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common  resin,  indigo,  dragon's  blood,  and  various  other 
substances :  and, 

Sdly,  That  which  is  yielded  to  alcohol  by  common  resin, 
tlemi,  asa  foetida,  camphor.  Sec,  after  these  bodies  have 
been  for  some  time  previously  digested  with  sulphuric  acid. 

Upon  thej;e  three  products  1  shall  now  make  a  few  re- 
niarks,  which  1  have  hitherto  postponed,  in  order  that  the 
account  of  the  experiments  might  not  be  interrupted. 

The  first  variety  is  that  which  is  the  most  easily  formed  ; 
and  from  some  experiments  which  were  purposely  made,  I 
find  that  ]00  grains  of  dry  vegetable  charcoal  afford  120  of 
the  tanning  substance;  but,  as  it  is  extremely  difficult  com- 
pletely to  expel  moisture,  or  even  the  whole  of  the  nitric 
acid  which  has  been  employed*,  an  allowance  of  about  three 
or  four  grains  ought  to  be  made  ;  so  that  after  this  deduction 
we  may  conclude,  that  100  grains  of  vegetable  charcoal  yield 
J 16  or  117  of  the  dr)'  tanning  substance. 

The  proportions  of  the  constituent  parts  of  this  substance 
I  have  not  as  yet  ascertained  ;  but,  from  the  manner  by 
which  it  is  produced,  carbon  is  evidently  the  base  of  it,  and 
\p  the  predominating  essential  ingredient. 

From  §  III.  experiment  F.  it  also  appears,  that  the  other 
component  parts  are  oxygen,  hydrogen,  and  nitrogen  ;  for, 
when  the  artificial  tanning  gubstance  was  distilled,  ammonia 
agid  carbonic  ac-id  were  obtained,  exclusive  of  a  very  small 
portion  of  a  vellow  liquor,  which  stained  the  upper  part  of 
the  retort,  and  which,  from  its  tenacity  and  insolubility  in 
water  and  alcohol,  appeared  to  be  of  an  oily  nature. 

As  I  had  taken  every  precaution  respecting  the  charcoal 
which  had  been  employed,  I  was  at  first  induced  to  consider 
the  above  facts  as  almost  positively  demonstrative  of  the  pre- 
sence of  hydrogen  in  charcoal ;  but  upon  further  reflection, 
and  upon  weighing  some  of  the  circumstances  which  attend 
the  formation  of  the  artificial  tanning  substance,  I  still  feel 
on  this  point  very  considerable  doubt ;  for  I  have  constantly 

*  The  most  effectual  method  of  expelling  the  nitric  acid  is,  to  reduce  the 
tanninp;  substance  to  powder,  and  repeatedly  evaporate  different  portions  of 
^istilieti  water  from  it  in  a  glass  or  porcelain  basin. 

observed. 
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observed,  that  diluted  nitric  acid  acts  upon  charcoal  more 
effectually  in  the  formation  of  the  tanning  substance  than 
when  it  is  employed  in  a  concentrated  state;  and  it  appears 
therefore  very  probable  that  hydrogen  may  have  been  afforded 
bv  a  portion  of  water  decomposed  during  the  process.  For, 
admlttino-  that  the  new  compound  (formed  by  the  action  of 
nitric  acid  upon  charcoal)  may  possess  a  certain  degree  of 
affinity  for  hydrogen,  this,  being  exerted  simultaneously  with 
the  affinity  for  oxvgen  possessed  by  nitrous  gas,  may  (espe- 
cially when  the  last  is  in  a  nascent  state)  effect  a  decompo- 
sition of  a  portion  of  water,  the  hydrogen  of  which  would 
therefore  enter  into  the  composition  of  the  tanning  sub- 
stance, whilst  the  oxygen  would  supply  the  place  of  part  of 
that  which  had  been  taken  from  the  nitric  acid. 

Many  of  the  properties  of  the  tanning  substance  prepared 
from  coal  by  nitric  acid  are  very  remarkable,  particularly 
those  which  have  been  noticed  in  §  III.  experiments  F  and 
G ;  for  surely  it  is  not  a  little  singular,  that  this  substance 
when  burned  should  emit  an  odour  so  very  similar  to  ani- 
mal matter,  notwithstanding  that  the  tanning  substance  had 
been  prepared  from  pure  vegetable  charcoal.  And  again,  in 
experiment  G,  the  portion  which  had  not  been  precipitated 
by  solution  of  isinglass  was,  when  dried,  found  to  possess 
a  strong  vegetable  odour  very  analogous  to  oak  bark,  al- 
though charcoal  is  inodorous,  and  isinglass  very  nearly  so. 

But,  after  all,  the  most  extraordinary  properties  of  this  sub- 
stance are  certainly  those  which  so  nearly  approach  it  to  the 
vegetable  principle  called  tannin',  for  it  perfectly  resembles 
this  principle  by  its  solubility  in  water  and  in  alcohol,  by 
its  action  upon  gelatine  and  upon  skin,  by  the  effects  which 
it  produces  upon  metallic  solutions,  upon  those  of  the  earths, 
and  of  the  alkalis. 

The  sulphuric  and  muriatic  acids  also  affect  the  solutions 
of  it  as  they  do  those  of  tannin ;  and  the  only  marked  dif- 
ference which  as  yet  has  been  found  in  the  characters  of  the 
artificial  substance  and  of  tannin  is,  that  the  former  is  pro- 
duced, whilst  the  varieties  of  the  latter  are  more  or  less  de- 
stroyed by  nitric  acid.  This,  for  the  present  at  least,  must 
draw  a  line  of  separation  between  them;  but  we  must  not 

forget, 
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forget,  that  even  the  varieties  of  tannin  *  do  not  accord  in 
the  degree  of  destruclibility. 

The  second  variety  of  the  tanning  substance  is  obtained 
from  a  great  number  of  vegetable  bodies ;  such  as  indigo, 
dragon's  blood,  common  resin,  &c.  Sec,  by  digesting  and 
distilling  them  with  nitric  acid.  It  is  not,  therefore,  quite 
so  readilv  prepared  as  that  which  was  first  described,  and  its 
relative  quantity,  when  compared  with  that  of  the  substance 
employed  to  produce  it,  is  less. 

As  resin  and  some  of  the  other  bodies  do  not  afford  it 
until  they  have  been  repeatedly  treated  with  nitric  acid,  and 
as  durinc;  each  operation  nitrous  gas  is  produced,  whilst  the 
strength  of  the  acid  which  comes  over  is  diminished,    it 

seems 

*  I  sliall  here  venture  to  state  some  ideas  which  hare  occurred  to  me  on 
the  probable  cause  and  mode  of  the  fonnation  of  tannin. 

Mr.  Biggin  has  proved,  that  similar  barks,  when  taken  from  trees  at  dif- 
ferent seasons,  dilVer  as  to  the  quantities  of  tannin  contained  in  them. — 
(Phil.  Trans.  1799,  p.  259.) 

Mr.  Davy  also  observes,  "  that  the  proportions  of  the  ajtringent  principles 
xu  barks  vary  considerably  according  as  their  age  and  size  are  different." 

"  That  in  every  astringent  bark  the  interior  white  bark  (which  is  the  part 
next  to  the  alburnum)  contains  the  largest  quantity  of  tannin.  The  propor- 
tion of  extractive  matter  is  generally  greatest  in  the  middle  or  coloured  part ; 
but  the  epidermis  seldom  furnishes  cither  tannin  or  extractive  matter." 

Moreover  Mr.  Dai-)'  remarks,  "  that  the  white  cortical  layers  are  compa- 
ratively most  abundant  in  young  trees,  and  hence  their  barks  contain  in  the 
same  weight  a  larger  proportion  of  tannin  than  the  barks  of  old  trees."— 
(Phil.  Trans.  1S03,  p.  2G4.) 

We  find,  therefore, 

1st,  Thatthe  proportion  of  tannin  in  the  same  trees  is  different  at  different 
seasons. 

2dly,  That  tannin  is  principally  contained  in  the  v/hite  cortical  layers,  or 
interior  white  bark,  which  is  next  to  the  alburnum  or  new  wood :  and, 

3dlv,  That  these  white  cortical  layers  are  comparatively  most  abundant 
in  young  trees,  and  that  their  barks  consequently  contain  in  the  same  weight 
inore  tannin  than  the  barks  of  old  trees. 

1  sh.^ll  not  make  any  remark*  on  the  first  of  these  facts,  .is  it  accords  with 
Other  similar  effects,  which  are  the  natural  consequences  of  the  processes  and 
periods  of  vegetativm ;  but  the  second  and  third  appear  to  be  importr.nt ; 
tor  they  pro\e  tliit  tat^rin  is  principally  lormed,  or  at  least  deposited,  in  the 
interior  white  bark,  which  i^  next  to  the  alburnum  or  new  wood ;  so  that  in 
the  very  same  part  where  the  succes^^ive  portions  of  new  \\-ood  are  to  be  ela- 
borated and  deposited,  v,e  find  the  principal  portion  of  tannin. 

It  should  ?cem,  therefore,  that  there  is  an  intimate  connecuon  between  the 

turmation 
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seem?  almost  evident  that  this  tanning  substance  is  formed 
in  consequence  of  part  of  tlie  oxvgen  of  the  nitric  acid  be- 
coming combined  with  the  hydrogen  of  the  original  body, 
so  as  to  form  water  5  and  the  carbon,  being  thus  in  sonw 
measure  denuded,  is  rendered  capable  of  being  gradually 
acted  upon  by  the  nitric  acid  in  a  manner  nearly  similar  to 
tliat  which  takes  place  when  it  has  been  previously  converted 
into  coal. 

The  colour  of  the  precipitates  which  this  tanning  sub- 
stance yields  with  gelatine  is  constantly  pale  or  deep  yellow, 
\\  hilst  that  of  the  precipitates  formed  by  the  first  variety  is 
always  brown ;  I  am  therefore  induced  to  believe  tliat  the 
different  colours  of  the  precipitates  produced  by  the  varieties 
of  tannin  depend  on  the  state  of  their  carbon. 

When  resin  and  the  other  bodies  were  treated  as  above 

formation  of  new  wood  and  the  formation  of  tannin  in  such  iiegetables  as 
afford  the  latter  ;  and  this  idea  is  corroborated  when  the  cheniicai  nature  of 
ihcse  substances  is  considered. 

From  experiments  made  on  the  ligneous  substance  of  vegetables,  or  the 
woody  fibre,  it  appears  to  be  composed  of  carbon,  oxygen,  hydrogen,  and 
nitrogen  ;  but  of  these  its  principal  and  essential  ingredient  is  carbon. 

In  like  manner  carbon  is  unquestionably  the  basis  and  principal  ingredient 
of  tannin.  Considering,  therefore,  that  both  of  these  substances  consist  prin- 
cipally of  carbon  ;  that  tannin  is  secreted  in  that  part  of  barks  where  the 
"formation  and  deposition  of  new  wood  take  place;  and  that  the  quantity  of 
tannin  is  the  most  considerable  in  young  trees,  and  seems  therefore  to  keep 
pacfe  Vvith  their  more  vigorous  growth,  asd  consequent  rapid  formation  of 
wood ;  it  appeaj-3  very  probable  that  those  vegetables  which  contain  tannin 
have  the  faculty  of  absorbing  more  carbon  and  of  the  other  principles  than 
are  immediately  required  in  the  formation  of  the  different  proximate  vege- 
table substances,  especially  the  woody  fibre:  that  this  excess,  by  chemical 
combination,  becomes  tannin,  which  is  secreted  in  the  white  interior  bark  : 
that  in  this  state  it  is  a  principle  peculiarly  fitted  to  concur  by  assimilation  to 
form  new  wood :  that  it  is  therefore  subsequently  decomposed  at  the  propsr 
period,  and  is  employed  in'the  formation  of  the  new  wood  :  that  there  is  nttt 
a  continual  accumulation  of  tannin  in  the  vegetables  which  afford  it,  as  it  is 
successively  formed  in  and  with  the  white  cortical  layers,  and  is  successively 
decomposed  by  concurring  to  form  new  wood :  and,  lastly,  that  as  the  vege- 
table approaches  more  nearly  to  the  full  maturity  of  its  growth,  when  woo-4 
is  less  rapidly  ar.d  less  plentifully  formed,  so  in  like  manner  less  tannin  is  se- 
creted; for,  the  fabric  being  nearly  completed,  fewer  materials  are  re-.'iired. 

Such  I  am  inclined  to  suspect,  from  the  facts  which  have  been  adduced,  to 
t)?  ttie  cause  and  mode  by  v\'hic!i  ttiimrn  is  formed  in  oaks  and  other  vegeta- 
bles ;  but  I  make  this  ststemcr.t  only  a^  a  probabie  conjecture,  which  may  he 
refuted  or  confirmed  b)-  feture  o!>erTaticn». 

described 
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described  with  nitric  acid,  the  quantity  obtained  of  the  tati- 
ning  substance  was  much  less  than  when  an  equal  quantity 
of  coal  was  employed,  or  even  uhcn  these  bodies  had  beai 
previously  converted  into  coal  in  the  humid  way  by  sulphuric 
acid. 

The  cause  of  this  seems  to  be,  that  a  number  of  other 
products  are  simultaneously  formed,  all  of  which  require 
more  or  less  of  carbon  as  a  constituent  ingredient,  so  that, 
in  consequence  of  the  affinities  which  prevail  under  the 
existing  circun)Stances,  some  bodies  by  treatment  with 
nitric  acid  afford  but  little,  and  others  none,  of  the  tanning 
substance. 

The  greatest  proportion  of  this  substance  was  yielded  by 
indigo,  common  resin,  and  stick  lac. 

The  quantity  obtained  from  asa  fcetida  and  gum  ammoniac 
was  less. 

Benzoin,  balsam  of  Tolu,  balsam  of  Peru,  and  dragon's 
blood,  were  inferior  to  the  former  in  this  respect ;  so  that 
the  development^  or  rather  production  of  benzoic  acid  *,  ap- 
peared 

•  The  expression  "  production  of  benzoic  acid"  may  appear  objectionable, 
and  I  shall  therefore  take  this  opportunity  so  observe,  that  I  much  suspect 
the  present  established  opinion  respecting  the  lialsams  and  benzoic  acid  to  be 
trroneous :  for  the  balsams  are  defined  as  bodies  composed  of  resin  and  ben- 
zoic acid^  consequently  the  latter,  when  obta'ned  in  a  separate  state,  is  consi- 
dered as  an  original  ingredient  or  educt. 

I  am,  ho\ve%'er,  inclined  to  a  contrary  opinion ;  for  I  consider  the  balsams 
as  peculiar  substances,  which,  although  nearly  approaching  to  the  nature  of 
resins,  are  nevertheless  different  in  respect  to  the  original  combination  of 
their  elementary  principles ;  which  combination,  however,  is  with  much  faci- 
lity modilied  by  various  causes,  and  especially  by  a  certain  increase  of  tem- 
perature, so  that  a  new  arrangement  of  the  elementary  principles  takes  place, 
part  being  formed  into  resin,  and  part  into  benzoic  acid. 

Many  facts  appear  more  or  less  to  support  this  opinion  •,  for  whether  ben- 
zoic acid  is  obtained  by  simple  sublimation,  or  by  merely  digesting  benzoin 
in  boiling  water,  according  to  Gcoffroy's  method,  or  by  the  addition  of  lime, 
£s  recommended  by  Schce'e,  or  by  employing  alkalis  in  a  similar  manner, 
nothing  positive  can  be  inferred  from  any  of  these  operations  to  prove  tha\ 
benzoic  acid  is  obtained  as  an  educt,  but  rather  the  contrary,  when  we  re- 
ject on  the  affinities  which  are  most  likely  to  prevail  under  the  circumstances 
of  the  different  proces=e5,  and  on  the  variable  proportions  of  the  benzoic 
afid;  and  although  benzoic  acid  has  been  discovered  in  the  urine  of  infants* 
ia  that  of  many  aduhs,  and  constantly  ii:  that  cf  graminivorous  quadrupeds, 
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ptared  partly  to  counteract  the  fonnatioa  of  the  tanning  sub- 
stance; but  oxalic  acid,  when  formed  in  any  considerable 
quantitv,  seemed  absolutely  to  prevent  the  formation  of  this 
substance;  for  wliilst  abundance  of  the  former  was  obtained 
from  gum  arable,  tragacanth,  niauna,  and  guaiacum,  not 
any  of  the  latter  could  be  produced. 

Common  liquorice  appears  at  first  to  be  an  exception;  but 
from  the  smallness  of  the  quantity,  and  the  colour  of  the 
precipitate  which  it  produced  with  solution  of  isinglass,  I 
am  almost  convinced  that  the  tanning  substance  was  formed 
by  the  action  of  the  nitric  acid  on  a  portion  of  uncombined 
carbon,  which,  being  in  a  state  approaching  to  coal,  is  pro- 
bably the  cause  of  the  blackness  of  the  common  liquorice. 

As  the  formation  of  the  tanning  substance  has  been  my 

such  as  the  camel,  the  horse,  and  the  cow,  (Sy slime  des  CnnnoUsanccs  Clii- 
wij-.ies,  par  Fourcrov,  4to  edit.  tcm.  iv.  p.  158;)  yet  aU.  this  certainly  ap- 
pears to  be  in  favour  of  its  being  a  chemical  product. 

I  have  observed,  when  benzoin,  balsam  of  Tola,  and  balsam  of  Peru,  wert 
dissolved  in  sulphuric  acid,  that  a  great  quantity  of  beautifully  crystallized 
white  benzoic  acid  was  sublimed  during  digestion  ;  and  as  it  is  produced  in 
so  verv  pure  a  state  bv  this  single  and  simple  operation,  I  would  recommend 
a  trial  of  the  process  to  those  who  prepare  benzoic  acid  for  commerce;  but 
I  am  not  certain  whether  this  mode  may  prove  more  csconomical  than  those 
■*vhich  at  present  are  employed. 

When  dragon's  blood,  however,  was  treated  in  the  same  manner  with  sul- 
phuric acid,  I  could  not  obtain  a  particle  of  benzoic  acid  ;  nor  did  I  succeed 
much  better  when  I  had  recourse  to  lime,  according  to  Schcele's  process ;  for, 
although  a  considerable  quantity  of  the  substance  was  thus  rendered  soluble 
in  water,  yet  by  the  addition  of  muriatic  acid  I  obtained  only  a  slight  appear- 
ance of  benzoic  acid,  accompanied  by  a  copious  precipitate  of  red  resin,  not- 
withstanding that  the  solution  had  acquired  a  powerful  and  peculiar  balsamic 
odour. 

But  in  a  former  part  of  this  paper  I  have  stated,  that  when  dragon's  blood 
was  dissolved  in  nitric  acid,  and  afterwards  evaporated  to  dryness,  it  yielded 
about  6  per  cent,  of  benzoic  acid.  Now,  if  this  had  been  originally  present 
in  dragon's  blood  in  the  state  of  benzoic  acid,  gome  stronger  evidence  of  it 
might  reasonably  have  been  expected  in  each  process  ;  but  this  not  being  the 
case,  I  am  inclined  to  consider  it  as  produced,  and  not  educed,  by  the  action 
of  the  nitric  acid  on  the  original  principles  of  the  dragon's  blood  ;  and  I  am  also 
persuaded  that  similar  but  more  general  effects  take  place  when  benzoin  or 
any  of  the  balsams  are  subjected  to  the  different  processes  by  which  benzoic 
acid  is  obtained ;  so  that  to  me  this  last  seems  to  be  as  much  a  chemical  pro- 
duct as  the  oxalic,  the  acetous,  and  other  of  the  vegetable  acids. 

The  succinic  acid  also  appears  to  be  a  product  and  not  an  oi'iginal  ing;re- 
dient  of  amber. 

*   Vol.  24.  No.  94.  March  1806.       L  principal 
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principal  object,  I  have  not  ihought  it  necessary  to  entcf  at 
present  into  too  minute  a  detail  of  other  particulars,  and  have 
therefore  only  thus  cursorily  noticed  some  of  th«  j)rincipa) 
effects  produced  by  nitric  acid  on  the  resins,  balsams,  8cc. 
Those,  however,  who  are  conversant  with  chemistry,  will 
undoubtedly  j)erceive  that  these  eifects  deserve  to  be  accu- 
rately investigated  ;  and  that  the  resins,  balsams,  gum  resins, 
and  gums,  should  be  regularly  examined  by  every  possible 
nietHod,  not  merely  on  account  of  the  individual  substances 
which  may  become  the  subjects  of  experiment,  but  because 
there  is  reason  to  expect  that  from  such  an  investigation, 
medicine,  with  the  arts  and  manufactures,  may  derive  many 
advantages,  whilst  the  mysterious  processes  and  efl'ects  ojf 
vegetation  may  very  probably  receive  considerable  elucida- 
tion. 

Concerning  the  third  variety  of  the  tanning  substance, 
which  is  produced  by  the  action  of  sulphuric  acid  on  the 
resins,  gum  resins.  Sec,  I  shall  here  add  but  Uttle  to  that 
which  I  have  already  stated  in  the  latter  part  of  the  second 
section  of  my  first  paper,  and  in  the  account  which  I  have 
lately  given  of  an  experiment  on  camphor.    ' 

This  variety  appears  to  be  uniformly  produced  during  a 
certain  period  of  the  process,  but  by  a  long  continuance  of 
the  digestion  I  have  reason  to  believe  that  it  is  destroyed. 

Substances,  such  as  the  gums,  which  aflbrd  much  oxalic 
acid  by  treatment  with  other  acids,  do  not  apparently  yield 
any  of  this  tanning  substance. 

The  energy  of  its  action  on  gelatine  and  skin  is  certainly- 
inferior  to  that  of  the  first  variety,  into  which  however,  as 
we  have  seen,  it  may  easily  be  converted  by  nitric  acid. 

From  the  mode  of  its  formation  there  does  not  appear  to 
be  any  positive  evidence  that  it  contains  nitrogen  like  the 
first  and  second  varieties,  and  perhaps  the  absence  of  nitro- 
gen may  be  the  cause  of  its  less  powerful  action ;  this  I  have 
not  as  yet  ascertained,  but  it  is  my  intention  more  particu- 
larly to  notice  in  a  future  paper  the  general  properties  of  this 
substance. 


XXVI.  A 
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XXVI.  A  simple  and  accurate  Mode  of  constructing  Gaso- 
meters for  Purposes  where  unform  Pressure  is  essential, 
lif  the  Application  of  the  Hydrostatic  Regulator.  By 
Joseph  Steevens,  Esq. 

To  Mr.  Tilloch. 

SIR, 

L  HAVE  herewith  sent  }ou  a  drawing  and  description  of  a 
gasonjcter  constructed  on  the  principle  of  my  hydrostatic 
regulator,  described  in  your  twentieth  volnme,  page  289, 
which,  I  conceive,  will  be  found  fully  as  useful  as  the  most 
conjplex  and  expensive  instrument  of  this  kind  that  has  yet 
been  produced.  I  have  endeavoured  to  be  brief  in  mv  de- 
scription, as  the  reader  will  easily  comprehend  the  uses  and 
modes  of  employing  the  instrument  from  the  descriptions 
vou  have  already  published  of  other  gasometers,  and  of  the 
hydrostatic  regulator  already  referred  to. — lam,  sir. 

Your  obedient  servant, 

Garlic  Hill,  JoSEPH  StEEVENS. 

March  8,  1806. 

A  till  vessel,  A,  (Plate  V.)  of  12  Inches  diameter  and  13 
inches  deep,  is  supported  by  four  pillars  p,  p,  p,  p  fixed  at 
the  top  into  the  circular  piece  of  wood  rn,  m,  and  at  the  bot- 
tom into  the  wood  base  qcf  about  an  inch  and  a  half  thick, 
and  hollowed  out  in  the  middle  to  receive  the  convex  surface 
of  the  vessel  B,  on  which  it  is  fixed  bv  means  of  the  loops 
and  hooks  0,0,0,0:  through  the  base  q  q  two  holes  are  made 
to  allow  the  cocks  ^'C  to  pass,  for  readily  removing:  B  for 
the  purpose  of  filling,  Sec,  though  by  having  a  cock  near 
the  bottom  it  may  be  filled  in  its  present  situation.  The 
vessel  B  is  about  13  inches  diameter  and  10  deep,  c?  is  a 
collar  of  leathers  fixed  to  the  vessel  A,  through  which  a 
metal  tube  de  passes,  extending  down  the  tube  y^  to  e. 
To  the  cock  g  a  recurved  tube  is  fixed,  and  so  bent  that  it 
returns  and  nearly  touches  the  upper  part  of  the  gas-holder  B. 
A  slip  of  metal  may  be  placed  diagonally  under  this  tube,  to 
prevent  the  noise  of  the  water  while  runnii;g  from  A  to  B. 
The  vessel  A  being  filled  with  water,  and  B  with  gas^  in  the 
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u^ual  manner,  (tor  B  is  no  more  than  the  common  gas- 
holdcr,)  ?crc\v  in  the  collar  d,  shut  the  cock  c,  and  o])en  g, 
the  water  will  run  in  until  the  density  of  the  gas  in  B  is  ca- 
pable of  resisting  its  etfective  pressure,  which  will  always  be 
exactly  equal  to  a  column  of  water  whose  height  is  equal  to 
the  height  of  the  orifice  e,  (;f  the  tube  de,  above  that  of  the 
recurved  tube  in  the  vessel  C  :  for  as  the  air  in  entering  the 
vessel  A  has  to  counteract  a  column  of  water  equal  to  the 
depth  e  below  the  surface,  so  will  the  gas  in  B  be  pressed 
with  the  whole  column,  minus  that  part  of  it  above  e;  for  the 
superincumbent  column  above  e  has  no  share  in  the  pressure^ 
which  may  be  increased  and  decreased  at  pleasure  by  ele- 
vating and  depressing  e,  without  regard  to  the  quantity  of 
water  in  A,  and  which  pressure  will  coniinuc  uniform  until 
the  water  subsides  to  the  level  of  the  oritice  e. — See  the  de- 
scription of  my  hydrostatic  regulator,  Phil.  Mag.  vol.  xx. 
p.  2S9. 

From  the  facility  with  which  the  pressure  in  this  gaso- 
meter may  be  altered,  it  becojnes  a  very  useful  instrument 
in  all  cases  where  the  blowpipe  is  used;  whether  when 
charged  with  oxygen  gas  for  the  purpose  of  deflagrating  or 
of  deoxidating  metals,  the  combustion  of  the  diamond,  or 
other  experiments  where  intense  heat  is  required ;  or  whe- 
ther it  is  charged  with  atmospheric  air  for  miniature,  glass- 
blowing,  soldering,  or  the  like.  It  will  also  Ix)  foui^d  useful 
for  filling  vessels  for  a  variety  of  experiments  in  pneumatic 
chemistry,  as.  well  as  for  playing  jets  of  flame,  &cc.  If  a 
cock,  provided  with  a  jet  capable  of  being  inclined  in  any 
angle  to  the  horizon,  be  fixed  into  the  tube  ^o-  near  g,  and 
the  tube  de  so  elevated  that  the  orifice  e  arrives  near  or 
within  the  bottom  of  the  vessel  A,  a  useful  and  accurate 
apparatus  will  be  formed  for  illustrating  the  parabolic  theory 
of  projectiles;  for,  as  the  pressure  and  cfHux  is  uniform,  the 
horizontal  ranges  will  be  equal  at  equal  angles  above  and 
below  45°,  and  the  curve  described  dislincl  and  well  de- 
fined. An  instrument  of  this  kind  has  been  employed  in 
the  Mathematical  Society's  present  courje  of  lectures,  and 
is  now  in  their  repository. 

XXVII.  Pro- 
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XXVIT.  Process  employed  io  ohtain  a  Black  Liquid^  invented 
by  3/r.  Clakke,  an  Englishman,  and  introduced  into 
Commerce ',  its  Uie  in  marking  Linen  in  a  solid  and  dura- 
lie  Mannei-,  and  its  application  for  printing  Cottons  or 
Stuffs.     By  M.  Hermbst-^dt,  of  Berlin. 

Jr  OR  these  two  or  three  years  past,  ahlack  tincture  has  been, 
sold  for  the  purpose  of  marking  linen. 

A  glass  polisher  and  directions  for  using  the  tincture 
accompany  the  two  bottles  which  contain  the  ingredients, 
and  the  whole  is  sealed  up  in  a  case. 

One  of  the  bottles  contains  the  mordant.  The  other  con- 
tains the  ink,  which  is  of  a  deep  brown  colour,  and  which 
aiiust  be  well  shaken  before  making  use  of  it,  because  it 
subsides  when  left  to  rest. 

The  part  of  the  linen  intended  to  *oe  marked  must  be  in 
the  first  place  impregnated  with  the  mordant,  which  is  al- 
lowed to  dry  on  the  linen.  The  place  which  had  been  wetted 
is  then  rubbed  uith  the  polisher;  an  ordinary  pen  is  then 
dipped  in  the  ink,  and  the  writing  is  performed  on  the  linen 
the  same  as  on  paper.  Neither  soap  nor  any  chemical  pre- 
paration will  destroy  this  writing,  which,  wdien  well  dried, 
is  of  a  very  fine  black. 

Having  chemically  analysed  these  two  liquids, -I  am  able 
J.0  give  an  account  of  the  ingredients  which  compose  them. 

Preparation  cf  the  Ink. 

Dissolve  in  niiric  acid  (aquafortis)  what  quantity  of  silver 
you  please.  This  solution,  if  the  silver  has  been  alloved 
with  copper,  will  be  of  a  sapphire  blue. 

In  order  to  separate  the  copper  from  the  silver  add  to  the 
solution  twelve  times  its  weight  of  distilled  water,  or,  for 
want  of  it,  rain  water,  and  suspend  in  it  a  thin  plate  of  cp}>- 
per.  In  proportion  as  this  plate  dissolves,  the  silver  will 
;precipitate  itself,  perfectly  pure,  in  the  form  of  a  white  pow- 
der. When  no  more  of  this  powder  will  precipitate  itself, 
the  liquor  should  be  decanted.  The  powder  is  then  washed 
in  a  great  quantity  of  water,  until  the  water  thrown  upon  it 
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is  no  longer  of  a  blue  cast,  but  remains  perfectly  limpid. 
The  residue,  i.  e.  this  powder,  well  dried,  will  be  silver  in  its 
purest  state. 

If  this  residue  weighs  one  ounce,  dissolve  as  much  gum 
Senegal  and  two  drachms  of  white  glue  in  two  ounces  of 
distilled  water.  Mix  this  solution  with  three  drachms  of 
lamp-black  well  calcined  in  a  close  crucible. 

To  manufacture  this  mixture  properly,  it  ought  to  be  tri- 
turated in  a  glass  mortar. 

This  operation  being  finished,  the  solution  of  silver,  di- 
luted in  eight  times  its  weight  of  distilled  water,  is  poured 
upon  the  above  mixture  :  the  whole  is  then  v/ell  stirred  with 
a  spatula,  and  the  ink  is  made. 

Preparation  of  the  Mordant. 

Dissolve  two  ounces  of  white  glue  and  as  much  isinglass^ 
in  six  ounces  of  alcohol  and  as  much  distilled  water.  This 
solution  will  be  made  in  two  davs.  The  B.  M.  is  made  use 
of  for  the  purpose;  and  care  must  be  taken  to  stir  the  two 
kinds  of  glue  from  time  to  time. 

After  the  whole  is  dissolved,  it  must  be  filtered  through 
flannel,  in  order  to  keep  back  all  its  mucilaginous  particles. 
The  liquid  thus  filtered,  and  preserved  in  a  bottle  well  corked, 
is  then  ready  for  use. 

Maimer  in  which  the  Ink  acts. 

The  solution  of  silver  in  the  nitric  acid  is  nothing  else 
than  the  composition  of  the  lapis  inftrnalis ;  and  every  one 
knows  its  properties  in  staining  the  skin,  nails,  &c.,  of  a 
black  colour.  If  the  linen  or  stuft'  is  first  impregnated  with 
the  above  mordant,  which  is  an  animal  substance,  the  ink 
may  be  afterwards  applied  without  spreading,  and  wii)  com- 
pletely dye  every  thread  of  the  part  to  which  it  is  applied, 
the  mordant  having  previously  partly  animalized  the  fibre  of 
the  fabric. 

Soap,  or  anv  other  ingredient  used  in  washing,  mav  obli- 
terate the  lamp  black,  but  it  never  takes  out  the  nitrate  of 
silver;  anid  the  object  proposed  is  therefore  perfectly  well 
attained. 

Application 
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^ppUcatiSn  of  the  Ink  for  printing  orange  Cotton  and 
othtr  Stuffs. 

We  may  easilv  conceive  that  this  ink  may  be  employed 
MJth  advantage  for  printing  cloths  of  a  white,  yellow,  or  rose 
.ground,  or  any  other  clear  colour. 

The  cloths  or  stuffs  intended  to  be  printed  in  this  manner, 
require  no  other  preparation  than  to  be  dipped  in  a  solution 
of  parchment  or  isinglass ;  and  after  they  are  dried  they  must 
be  rubbed  with  a  glass  polisher. 

The  ink  must  be  thickened  for  this  purpose  with  a  greater 
quantity  of  gum  Senegal,  and  then  applied  upon  the  cloths 
or  stuffs  in  the  usual  manner  by  means  of  wooden  or  metal 
stamps. 

Three  or  four  davs  after  this  operation  the  stuffs  must  be 
first  washed  with  a  great  quantity  of  clear  water,  and  after- 
wards with  soap  and  water,  which  will  make  them  appear  of 
a  tiner  black. 


"XXVIII.  Letter  of  Messrs.  Civxi  a?id  Petrixi  to  Pro- 
fesstr  Pacchi\ni,  of  Pisa,  on  the  supposed  Production  of 
Muriatic  Acid  ly  Galvanism*. 

^/\  HEN  professor  Simon  t,  by  Insulating  the  action  of  the 

positive  pole  of  the  electrical  column  under  water,  -obtained 
oxygen  gas  and  an  acid  as  the  result  of  his  analysis;  and 
^vhen  he  recognised  in  this  acid  all  the  characteristics  of  the 
muriatic  acid,  he  supposed  that  it  might  be  produced  by  the 
muscular  fibre  \\hich  he  had  substituted  in  the  place  of  the 
metal  wire  communicating  with  the  negative  pole  of  the 
column  ;  and  he  went  no  further  than  imacrlnincr  that  he 
had  only  obtained  a  result  new,  interesting,  and  agreeing 
extremely  well  with  the  most  luminous  facts  of  pneumatic 
chemistry. 

It  was  reserved  for  you  to  trace  this  result  a  little  further ; 
and  your  repetition  of  the  experiment  produced  this  new  and 

^  *  Abridged  from  Aivtaks  de  Chlmle,  tome  Ivi.  p.  269. 

\  Aimaies  de  Chimie,  tome  xli.  p.  ICC. 
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Important  truth — "  that  hydrogen  is  susceptible  fl^f  different 
degrees  of  oxygenation." 

The  discovery  of  the  nature  of  the  muriatic  acid  ought  to 
coincide  \\\\.\\  ll.at  of  the  different  degrees  of  oxj-genation  of 
which  hydrogen  is  susceptible.  ' 

*^  Of  all  the  substances  known,"  &ays  the  illustrious  Ber- 
thollet  in  his  Chemical  Statics,  "  there  is  none  of  them, 
with  the  exception  of  hydrogen,  which,  at  an  equal  weight, 
can  combine  with  a  greater  quantity  of  oxygen,  making  its 
characteristic  properties  disappear,  while  the  substance  it- 
self also  loics  the  properties  which  characterize  it.  These 
facts  prove  that  the  acid  property  required  to  saturate  deter- 
minate quantities  of  alkali,  is  not  in  proportion  to  the  quan- 
tity of  oxygen  which  combines  with  abase;  but  that  the 
more  it  is  condensed,  the  stronger,  in  consequence,  is  the 
action  which  it  evinces ;  the  lc3$  it  gives  of  acidity  at  an 
equal  quantity,  because  the  free  acid  property  which  it  com- 
municates by  its  affinity  is  diminished  in  consequence  of  this 
action.  Thus  water,  exhibiting  neither  the  property  of  oxy- 
gen nor  of  hydrogen,  we  may  conclude  that  these  two  sub- 
stances are  combined  at  the  term  where  the  reciprocal  affinity 
exercises  the  greatest  effect,  and  when  they  are  in  a  similar 
state  to  that  of  a  neutral  salt,  in  which  the  acid  and  alkaline 
properties  are  equally  become  latent  ^  having  experienced 
by  their  cornbination  a  condensation  by  which  their  volume  is 
reduced  to  O-OOOiJ.  In  the  acids  the  qualities  of  oxygen  pre- 
vail ;  in  indammable  liquids  those  of  hydrogen  are  predomi- 
nant in  such  a  manner,  that  in  the  first  combinations  the 
oxvgen  experiences  a  degree  of  saturation  less  than  in  water, 
and  in  the  latter  it  is  the  hydrogen  which  is  in  this  state." 

After  this  opinion  of  one  of  the  most  celcbraicJ  chemists 
of  Europe  upon  the  phienomena  relative  to  th*^  combinations 
of  oxvt!;en,  we  need  be  no  longer  surprised  to  observe  hydro- 
even  passing,  in  your  experiments,  to  a  state  of  acidity,  by 
abandoning  a  part  of  the  oxygen  which  saturates  it. 

\Vc  render  homage  to  truth  in  adopting  entirely  \'our  ideas 
upon  the  decomposition  of  water  by  means  of  the  electrical 
exciter.  Thev  coincide  too  exactly  with  the  luminous  prin- 
ciples of  the  "  Chemical  Statics"  to  doubt  it  for  a  moment. 

Occupied 
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Occupied  in  repeating  some  experiments  concerted  with  yon, 
we  were  anxious  to  deternrine  the  proportions  of  the  elements 
of  the  muriatic  acid.  We  introduced  into  a  glass  tube,  in- 
tended to  contain  the  water  which  was  to  pass  to  the  state  of 
muriatic  acid,  a  solution  of  carbonate  of  soda  or  of  potash. 
We  closed  the  upper  extremity  of  the  tube,  which  was  tra- 
versed by  a  gold  wire  communicating  with  the  positive  pole 
of  the  column  by  a  crooked  capillary  tube,  which  entered 
under  a  little  bell  glass  filled  with  a  solution  of  caustic  soda, 
and  inverted  in  a  little  cup  containing  the  same  licjuor. 

The  oxygen,  which  liberates  itself  from  the  water,  deter- 
mines the  production  of  a  certain  number  of  particles  of 
muriatic  acid,  which  take  the  place  of  a  greater  or  less  quan- 
tity of  particles  of  carbonic  acid  in  the  carbonate  of  potash 
or  soda  according  to  the  amount  of  their  capacity  of  satura- 
tion. The  oxygen  gas  and  the  carbonic  acid  gas  pass  through 
the  tube  into  the  bell  glass  of  the  pneumatic  apparatus  j  and 
this  latter,  absorbed  by  the  caustic  soda,  leaves  the  oxygen 
gas  alone.  It  is  evident  that  the  neutral  muriate  of  soda  or 
of  potash  contained  in  the  tube  which  transmits  the  elec- 
trical fluid  (and  which  may  be  easily  separated  from  the  car- 
bonate of  soda  or  of  potash  that  may  remain  there,  by  de- 
composing the  latter  by  the  acetic  acid,  and  taking  up  the 
acetate  by  means  of  alcohol)  indicated  the  quantity  of  mu- 
riatic acid  which  was  there  formed,  while  the  air  which  mav 
pass  into  the  bell  glass  of  the  pneumatic  apparatus  announc^cd 
the  quantity  of  oxvgen  which  a  mass  of  water,  equal  to  the 
amount  of  the  wciaht  of  the  acid  formed,  and  of  the  oxvgeii 
gas  obtained,  must  lose  in  order  to  be  converted  into  muriatic 
acid. 

The  same  results  may  be  obtained  by  a  method  much 
simplef-'ftnd  more  rigorous,  by  substituting  in  the  pneumatic 
apparatus  mercury  in  the  place  of  caustic  soda.  In  this 
case,  a  mixture  of  carbonic  acid  and  oxygen  gas  will  be  ob- 
tained in  the  bell  glass  of  the  apparatus;  and  when  the 
quantities  of  soda  or  potash  which  the  carbonic  and  muriatic 
acids  require  for  their  saturation  are  exactly  known,  the  quan- 
tity of  carbonic  acid  gas  liberated  necessarily  indicates  that 
of  the  muriatic  acid,  which  has  assumed  it^  place  in  the 

tube 
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tube  jtlj-r&ugh  which  the  elastic  fluid  passes  to  tbrm  the  mu- 
riate of  soda  or  of  potash.  We  have  reduced  Lo  a  very  simple 
formula  t4i<'  general  expression  of  the  results  of  all  the  expe- 
riments of  this  kind.  If,  for  example,  the  muriatic  acid 
necessary  to  neutralise  the  potash  or  soda  freed  from  car- 
bonic acid  is  a  quantity  expressed  by  m,  and  that  the  oxy- 
gen g;is  obtained  is  rcpresaited  by  7?,  m  +  n  will  be  the 
weight  of  the  water  decomposed,  which  we  express  by  P : 
thus  if  the  oxygen  contained  in  P  equals  0-S5  p,  thcu  the 
oxygen  wU-ch  contains  in  is  equal  to  0'b5  p  —  //. 


XXIX.    On    the   Decomposition  of  JVater   Inj    Gulvanhm. 
By  John  Cuthbertsox,  Esq. 

To  Mr.  Tilloch. 

DEAR  SIR, 

X  HAD,  by  some  means,  overlooked  that  paragraph  in  yoxir 
valuabiC  Magazine  (vol.  xxiv-  p.  285.)  wherein  vou  mention 
you  had  been  iuformed  that  I  had  repeated  the  experiment 
on  the  composition  of  muriatic  acid  by  Galvanism.  I  did 
not  know  you  had  mentioned  it  till  I  was  applied  to  for  suclj 
an  apparatus  as  you  had  mentioned.  Your  information, 
however,  was  not  perfectly  correct : — I  perfornied  the  expe- 
riment, but  did  not  intend  it  for  publication  till  I  had  re- 
peated it  in  a  more  accurate  manner;  I  only  did  it  to  try 
what  would  be  the  consequence  when  the  expcrinient  was 
performed  in  such  an  incorrect  manner  as  anv  person  might 
be  able  to  repeat.  The  water  which  I  used  was  not  distilled; 
intending,  if  I  found  at  the  termination  of  the  experiment 
the  remaining  water  to  possess  any  other  properties  than 
that  which  it  had  before  the  process,  to  hold  it  a  sufficient 
encouragement  to  undertake  an  accurate  repetition.  T  found 
during  the  process  that  the  gold  wire  let  fall  from  its  surface 
something  thai  had  the  appearance  of  pieces  of  black  rusty 
jnetal,  and  the  wire  appeared  at  places  much  corroded.  The 
platina  wire  let  fall  a  small  white  cloud  near  the  end  of  the 
process-  When  one-half  of  the  water  had  disappeared,  the 
remaining  portion,  by  the  usual  tests,  showed  signs  of  aci- 
dity. 
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dity.  Two  davs  before  the  experiment  ended,  I  placed  that 
end  of  the  tube  which  had  the  gold  wire  at  the  upper  end  of 
the  trough,  and  very  soon  the  platina  which  had  remained 
bright  became  black,  and,  when  nia2;nified,  had  the  appear- 
ance of  black  powder  covering  its  surface,  from  the  end  to  the 
height  of  the  gold  wire.  The  glass  tube  was  in  the  form  of 
the  sketch  sent  herewith  (Plate  V,  fig.  C)  The  lines  on 
the  inside  represent  the  two  wires;  ah  the  gold  wire,  and 
cd  the  platina  wire. 

This  result  made  a  repetition  neccssarv  in  a  more  accurate 
manner.  Accordingly,  I  took  another  clean  glass  tr.be  bent 
in  the  same  form,  but  I  substituted,  instead  of  the  gold  wire 
eZ-,  a  platina  wire, so  that  both  wires  were  of  the  same  metal, 
and  introduced  distilled  water.  After  tliis  apparaius  had 
stood  with  its  end  a  in  connection  with  the  zinc  end  of  the 
trough  three  days,  the  short  platina  wire  assumed  the  colour 
of  gold,  and  the  long  one  began  to  grow  black  from  the  lower 
end  to  the  height  of  the  short  wire,  and  continued  "io  for  the 
space  of  three  weeks.  When  about  one-third  of  the  watci- 
had  disappeared,  I  connected  the  lower  end  of  the  tube  with 
the  copper  end  of  the  trough,  and  in  the  space  of  ane  day 
the  black  pounder  left  the  long  u  ire  perfectly  bright,  and  the 
short  one  became  black.  In  the  space  of  two  days  that  por- 
tion of  the  long  wire  to  the  height  of  the  short  one  obtained  a 
yellowisli  gold-like  tinge.  Both  remained  so  for  three  davs  ; 
when  I  placed  them  in  their  first  situation:  the  black  powder 
left  the  short  wire,  and  the  long  one  became  black  I  im- 
mersed in  the  remaining  water  a  slip  of  blue  test  paper;  the 
colour  was  changed;  so  that  I  make  no  doubt  but  that,  when 
the  operation  is  continued  till  half  the  water  disappears,  it 
will  give  as  strong  signs  of  acidity  as  the  former. 

You  will  observe  that  the  ends  of  the  wires  arc  placed  pa- 
rallel to  each  other ;  I  found  that  situation  to  be  most  fa- 
vourable to  the  production  of  gas :  perhaps,  if  they  were 
placed  with  their  ends  opposite  each  other,  the  change  of 
colour  would  not  take  place. 

I  am  respectfully  yours, 

1^0.  64,  Poland-street,  JOHN  CuTHBERTSOX. 

March  22, 1806. 

XXX.  Xo- 
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XXX.  Koticc  of  Experiments  made  /'//  tke  Galvanic  Sociut)/ 
of  Parts  on  the  Discover  1/  announced  by  M.  Pacchiam 
of  the  Composition  of  the  JMuriatic  Acid''-. 

z\s  soon  as  the  Galvanic  Snclety  w^s  informed  that  M.  Pac- 
ohiani  announced  that  he  had  obtained  muriatic  acid  bv  taking 
from  water  a  part  of  its  oxygen,  the  society's  first  care  was  di- 
rected to  endeavour,  as  well  by  means  of  electricity  as  of  Gal- 
vanism, to  confirm  this  discovery  so  important  to  science. 

3M.  Pacchiaiii  having  solely  9mployed  the  Galvanic  pile, 
the  members  determined  to  employ  in  their  experiments 
the  same  agent,  in  that  manner  which  appeared  to  them  the 
most  convenient  and  proper ;  and,  above  all,  which  might 
give  results  the  least  susceptible  of  objections. 

First  Experiment . 

They  took  a  piece  of  new  glass  tube  of  OOSl  parts  of  a 
meter  in  length,  and  O'OOQ  parts  of  a  meter  of  interior  dia- 
inetcr.  One  of  the  ends  of  this  tube  was  closed  by  the  lamp; 
to  the  other  a  capillary  tube  was  joined  (by  fusion),  bent  so 
as  to  come  under  a  bell  glass.  At  the  upper  part  of  this 
tube,  and  at  an  equal  distance  from  the  junction  of  the  ca- 
pillary tube,  two  holes  were  punctured  at  the  lamp  through 
the  solid  glass,  by  means  of  which  apertures  there  were  in- 
serted into  the  interior  of  the  tube,  at  a  very  little  distance 
from  its  lower  extremity,  two  bits  of  gold  wire  of  the  stand- 
ard 0-<)76  purity,  and  about  0-0003  parts  of  a  meter  in  dia- 
meter, disposed  so  as  not  to  touch  each  other,  and  not  to 
bear  against  the  inside  of  the  tube.  These  openings  were 
afterwards  closed  by  the  lamp.  The  tube  and  its  capillary 
addition  was  filled  with  pure  distilled  water.  The  whole  was 
fixed  with  bees'  wax  upon  a  piece  of  glass  placed  upon  the 
middle  of  a  horizontal  Galvanic  pile  of  52  pairs  of  sfjuare 
plates  of  0-108  parts  of  a  meter  each  side.  These  plates 
\vere  separated  by  bits  of  leather,  the  interstices  among  which 
were  filled  up  with  very  , pure  sand  moistened  with  a  solution 
of  muriate  of  soda.     The  capillary  tube  being  plunged  in  a 

■•  From  Annales  dc  Chiinie.  tome  hi. 
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tub  of  water,  its  extremity  entered  bclowf.a  bell  glass  filled 
with  the  same  fluid.  The  two  gold  wires  beingthen  placed 
in  communicatipn  with  the  two  poles  of  the  pile,  its  activity 
was  immediatelv  manifested  bv  the  disengagement  of  gas  in 
a  strincr  of  very  perceptible  bubbles  coming  from  the  inTerior 
extremity  of  eaeli  of  the  gold  wires,  but  in  a  much  greater 
quantity  from  that  connected  with  the  copper  pole.  The 
pile  was  kept  in  action,  with  very  little  interruption,  from 
the  Sth  Thermidor  to  the  11th  of  tli?  following  month. 
After  any  interruption  whatever,  the  activitv  was  inmiediately 
reproduced  by  the  agitation  of  the  w  ires  communicating  with 
the  poles  of  the  pile.  It  was  also  remarked  that  the  activity- 
of  the  pile  was  constantly  stronger  from  mid-day  till  four 
o'clock,  when  it  began  to  declir>e.  On  the  11th  Fructidor 
the  apparatus  was  dismounted,  after  having  been  durini? 
34  consecutive  days  in  action,  and  in  an  activitv  of  disen- 
gac'ement  which  mav  be  considered  as  having  been  con- 
tinuah  Tiie  v/ater  was  then  diminished  by  one-half  its  vo- 
lume. It  had  lost  nothing  of  its  limpidity.  The  extremities 
of  the  gold  wire,  from  which  the  disengagement  of  the  gas 
took  place  in  the  interior  of  the  tube,  were  oxidated;  the 
one  corresponding  with  the  zinc  pole  of  the  pile  was  most 
oxidated.  The  whole  of  the  gas  obtained  and  collected 
during  the  experiment  was  about  793  cubic  centi meters  .^ 
The  liquid  remaining  in  the  tube  was  examined  with  care. 
It  produced  no  kind  of  taste  upon  the  tongue,  nor  anv  action 
on  tinctures  of  turnsole  and  brazil-wood,  nor  with  the 
solution  of  nitrate  of  silver. 

The  society  proceeded  afterwards  to  the  trial  of  the  s;ases 
disengaged  by  the  action  of  the  pile.  After  havinsj-  intro- 
duced one  measure  of  it  into  the  eudiometer  of  Fontana, 
ihey  made  pass  into  it  an  equal  quantity  of  nitrous  gas  made 
expressly  for  this  experiment.  There  was  an  absorption  of  77 
two  hundredth  parts  upon  the  volume  of  the  two  measures. 
In  order  to  ascertain  if  by  this  absorption  all  the  oxyo-en  the 
gases  contained  had  entered  into  combination,  a  second 
measure  of  the- same  nitrous  gas  was  introduced  into  the 
eudiometer  after  this  absorption.  It  experienced  no  dimi- 
nution of  volume.  They  tried  to  estimate  by  comparison 
3  the 
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the  qn.inlity  of  oxygen  which  could  indicate  the  ahsorptloni 
proUm  ed  hy  the  introduction  ot"  the  first  measure  of  nitrous 
i:;i3,  by  tiMHQ  atiTir<fj)hcric  air  in  the  same  manner.  They 
i-oii:<fqucn(ly  uKrodiictd  one  URasurcinto  the  eudiometer  and 
\>nc  of  tlje  sanie  iiitrou;?  gas.  The  absorption  was  55  twa 
hundredth  part-j.  Bv.  con-iderinL:  this  absorption  aa  the  ef- 
fect of  tiie  combination  of  the  nitrous  iras^  with  the  quantitN"" 
cf  oxygen  gas  ct^rrcsponding  to  ()'22^,  w  hich  atrfiospheric  air 
contains  of  it,  thcv  concKidcd  that  the  absorption  of  the  77 
two  hundredth  part.>,  produced  with  tlie  gas  of  the  pile,  re- 
presented proportionally  the  combinalion  of  the  same  nitrous 
gas,  with  a  little  less  than  0-31  of  oxvgen.  ft  was  then  ob- 
served thai,  the  measures  of  the  gas  having  been  separately 
and  successive! V  introduced  into  the  eudiometer,  it  might 
)iave  happened  that  tliev  were  not  intimately  enough  mixed 
together,  and  that,  consequentlv,  the  absorption  might  not 
be  complete.  ■»  It  was  thou2[ht  more  convenient  to  make  the 
gases  pass  at  first  by  separate  measures  under  a  bell  glass, 
and  afterwards  to  introduce  the  whole  volume  of  them  into 
the  eudiometer.  The  preceding  experiments  having  been 
repeated  in  this  manner,  there  was,  with  the  gas  of  the  pile 
and  the  nitrous  gas,  an  absorption  of  92  two  hundredth  parts 
in  place  of  77  resultinc  from  the  same  trial  by  the  former 
mode;  and  with  atmospheric  air  and  the  same  nitrous  gas, 
the  absorption  was  68  two  hundredth  parts  in  place  of  55  : 
there  results  from  it  always  in  the  same  proportion  of  0*22  of 
oxygen  contained  in  atmospheric  air,  a  proportional  indica- 
tion of  about  0'30  of  this  gas  in  that  of  the  pile.  It  was  tried 
again  with  the  eudiometer  of  Volta,  by  introducing  into  it  a 
measure  through  u  hich  the  electrical  spark  was  made  to  pass  ; 
the  trial  was  repeatedly  made  upon  tu'o,  three,  and  four  mea- 
sures, and  always  the  absorption  resultino- from  the  inflam- 
niation  by  the  electric  spark  gave  the  same  indication  of 
abuut  0'30  of  oxygen. 

Second  Experiment . 

Two  grammes  of  distilled  water  were  placed  in  a  glass  ti,bc 
bent  in  the  manner  of  a  syphon.  Two  wires  of  the  gold  of 
commerce,  of  about  00002  parts  of  a  meter  in  diameter,  were. 

introduced 
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introduced  into  this  tube,  plunging  them  into  the  water  at 
about  0*006  parts  of  a  meter  distant  the  one  from  tbe  other. 
This  tube  was  placed  upon  a  horizontal  pile  of  fifty  double 
plates  of  about  0*081  parts  of  a  meter  in  dimension  upon 
each  side.  The  intervals  were  filled  with  dry  sand,  moistened 
with  river-water  acidulated  with  about  a  si.vtieth  part  of  nitric 
acid.  The  gold  wires  having  been  placed  in  communication 
with  the  two  poles  of  the  pile,  the  w  aler  in  the  tube  assumed, 
from  the  first  day,  a  reddish  brown  colour  upon  the  side  of 
the  copper  pole,  and  the  wire  which  joined  it  was  covered 
with  a  coating  of  a  deep  brown  oxide  of  gold.  The  wire 
corresponding  with  the  zinc  pole  did  not  assume  the  same 
colour.  3  he  gold  was  graduallv  dissolved,  and  was  preci- 
pitated, as  well  as  a  portion  of  the  silver  alloy.  This  preci- 
pitate presented  to  the  magnifying  glass,  upon  almost  the 
whole  length  of  ihe  tube,  needle-formed  crystals.  The  wire 
corresponding  with  the  zinc  pole  was  entirely  cleared  of  the 
gold  which  it  contained,  and  it  was  now  nothing  else  than  a 
silver  wire  of  extreme  tenuity.  There  was  very  liitle  gas 
disenfTaged  from  either  extremitv  of  the  wires.     The  water 

DC 

was  onlv  diminished  a  fifth  part  of  its  volume.  The  pile  was 
in  full  activity  from  the  £8th  Messidor  to  the  8th  Fructidor: 
it  still  indicated  to  the  last  day,  by  means  of  tlie  electro-mi- 
crometer (simplified  and  perfected  by  one  of  the  members  of 
-the  society  upon  the  one  constructed  in  Germany,  described 
in  the  Joutiial  de  Physique  for  the  month  of  Alessidor, 
year  13),  a  tension  of  840  degrees.  The  liquid  residue  pre- 
sented with  the  diflerent  re- agents  no  mark  of  acidity,  it 
only  had  a  metallic  taste. 

The  Galvanic  Society,  bv  examining  principally  the  re- 
sults of  the  first  experiment,  as  relating  more  particularly  to 
the  fact  announced  by  M.  Pacchiani,  considered  that,  by 
keeping  account  of  the  small  quantity  of  oxygen  which  had 
produced  the  oxidation  of  the  extremities  of  the  gold  wire, 
they  might  estimate  the  total  quantity  of  oxygen  contained 
in  the  gas  of  the  pile ;  and,  as  they  found  it  very  nearly  in 
tbe  same  proportion  that  oxygen  gas  enters  into  the  forma- 
tion of  water,  the  society  believed  they  might  conclude  thaC 
the  only  effect  of  the  action  o4'  the  Galvanic  piJc,  durjng'ilie 

whols 
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whole  conlinuance  of  the  experiment,  had  been  the  decom- 
position of  a  portion  of  the  water  employed,  and  the  sepa- 
ration, in  a  pure  state,  of  the  oxygen  and  hydrogen  gases 
of  which  it  was  formed.  The  society  is  therefore  of  opi- 
nion, that  M.  Pacchiani  is  deceived  respecting  the  nature  of 
the  acid  which  he  announced  he  had  obtained,  or  that  thia 
acid  may  have  cojne  from  some  animal  or  vegetable  sub- 
stance employed  in  his  apparatus.  They  do  not  hesitate  to 
declare  that  to  the  apparatus  employed  i)y  themselves  they 
give  the  preference,  as  the  simplest  and  most  remote  from 
any  foreign  influence  :  and  they  do  not  believe  that  it  is  pos- 
sible to  produce  any  thing  by  the  action  of  the  Galvanic 
pile,  except  the  decomposition  of  a  greater  or  less  propor- 
tion of  the  water  submitted  to  its  action. 


XXXr.  Extract  of  a  veuf  Letter  cf  Dr.  Francis  Pac- 
chiani, Professor  of  Natural  Philosophy  in  the  Univer^ 
sit}/  of  Pisa,  to  M.  Fabroni,  upon  the  Composition  of 
the  Muriatic  ylcid*. 

JL  HE  efforts  which  the  best  naturalists  have  hitherto  mads 
to  explain  in  what  manner  water  is  decomposed  by  means 
of  the  electrical  column,  and  to  give  an  account,  with  pre- 
cision, of  the  important  questions  which  have  arisen  on  thiar 
i'ubject,  demonstrate  that  the  principles  from  which  they 
set  out,  in  order  to  attain  their  object,  were  far  removed 
from  being  an  immediate  result  of  facts  clearly  ascertained, 
and  that  they  were  given  to  the  public  without  regard  to  the 
inductions  of  science.  ' 

When  hypotheses  arc  established  by  analogy,  if  they  do 
EOt  perplex  the  mind  of  the  philosophical  observer,  thev 
certainly  will  be  of  great  assistance  to  him  in  his  research 
after  truth  ;  but  when  they  are  too  hastily  erected  into  prin- 
ciples, instead  of  aiding  the  judgment,  they  hinder  it  from 
displaying  itself,  and  arriving  at  those  sublime  truths  which 
are  t^e  object  of  its  labours. 

*  From  Armales  dc  Chimie,  tome  Ivi. 
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I  have  already  sufficiently  indicated  the  method  I  followed 
in  order  to  generalize  the  results  I  announced  ;  and  I  have 
demonstrated  that  not  only  gold  and  platina,  but  all  the 
metals  and  metallic  bodies,  in  short  all  substances  proper 
for  decomposing  water,  as  soon  as  they  are  traversed  by  an 
electrical  current  strong  enough  to  disengage  oxygen,  have 
tlie  property  of  converting  water  into  oxygenated  muriatic 
acid.  This  change  of  nature,  this  metamorphosis  (if  I  may 
be  permitted  so  to  express  myself)  of  water,  fills  with  asto- 
nishment the  philosopher  who  contemplates  it,  and  who 
comprehends  the  useful  consequences  which  may  be  derived 
from  it. 

For  a  long  time  I  have  been  occupied  with  this  subject,  • 
and  this  result  enters  into  the  course  of  experiments  which  I 
made  and  communicated  to  M.  Viltosio  Fossombroni.  But 
have  the  people  who  repeated  my  experiments  read  my  let- 
ters with  a  tranquil  spirit,  laying  aside  all  the  hypotheses 
already  received  ?  Did  they  make  use  of  the  method  which 
I  indicated  ? — Certainly  not. 

My  assertion  is  so  true;  that  some  celebrated  chemists,  in 
spite  of  what  I  observed  in  my  lettei's,  introduced  into  the 
apparatus  two  metallic  wires,  making  one  of  them  commu- 
nicate with  the  positive  pole,  and  the  other  with  the  negatis'e 
pole  of  the  electrical  column.  How  is  it  possible  to  obtain^ 
by  such  a  method,  the  conversion  of  the  water  into  oxyge- 
nated muriatic  acid  ?  It  is  a  fact  recognised  by  every  na- 
turalist, that  the  wire  which  communicates  wdth  the  positive 
pole  disengages  pure  oxvgen,  while  the  other  which  com- 
municates wqth  the  negative  pole  disengages  from  the  water 
very  pure  hydrogen  ;  it  is  likewise  equally  obvious,  that  the 
two  gases  into  which  the  water  gradually  converts  itself,  de- 
velop themselves  in  such  a  proportion,  that  if  they  lose  their 
elasticity  they  will  again  recompose  tVie  same  volume  of 
water,  equivalent  in  weight  to  that  of  the  two  gases. 

I  ask,  at  presenl,  How,  after  these  facts,  it  could  be  pre- 
tended that  the  liquid  which  remains  from  the  decomposi- 
tion could  convert  itself  into  oxygenated  muriatic  acid  ? 
But  let  us  proceed  a  step  further  :  the  moleculae  of  water 
which  are  deoxygenated  by  the  contact  of  the  wire  of  the 
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positive  pole,  being  deprived  of  their  elasticity,  could  not 
they  conibinc  themselves  immediately  with  the  other  mole- 
culas  of  water  abandoned  by  hydrogen  in  the  neighbourhood 
of  the  wire  of  the  negative  pole  of  the  electrical  column, 
since  they  are  equally  deprived  of  elasticity  ?  The  thing  is 
aelf-eviilent :  in  fact,  if  molcculae  of  oxygen  and  hydrogen 
deprived  of  elasticity,  and  in  the  necessary  proportions  to 
form  water,  could  enter  into  immediate  combination  and 
not  form  water,  it  would  be  impossible  that  water  could 
iexist  at  all. 

These  considerations  did  not  escape  the  celebrated  Hura^ 
boldtand  Gay-Lussac  :  they  understood  extremely  well  that 
in  the  experiment  of  the  English  chemists  the  water  could 
not  be  oxygenated  and  hydrogenated  but  for  a  single  mo- 
ment alone ;  seeing  that  the  total  absorption  of  hydrogen  on 
one  side,  and  of  oxygen  on  the  other,  shows  that  the  water 
is  really  neither  hydrogenated  nor  oxygenated ;  because,  in 
order  to  become  so,  it  would  be  necessary  that  it  sliould 
absorb  one  of  the  two  gases  in  a  proportion  different  from 
that  required  for  the  composition  of  water:  then,  if  it  ab- 
sorbs these  tw^o  gases  in  the  proportion  indicated,  we  ought 
to  conceive  that  the  properties  of  one  of  these  would  be 
neutralized  by  those  of  the  other,  and  that  consequently,  in 
the  experiment  quoted,  the  water  might  hydrogcnate  or 
oxygenate  it&elf  for  a  single  moment,  but  that  it  could  not 
remain  in  this  state  in  a  permanent  manner,  for  the  reason 
already  mentioned. 

But  to  return  to  our  subject,  which  is  to  resolve  the  pro- 
blem of  the  solution  upon  which  the  conversion  of  water 
into  oxygenated  acid  depends. 

A  volume  of  water,  distilled  and  deprived  of  air,  being 
given,  decompose  it  in  such  a  manner  that  the  element  of 
which  it  ought  to  clear  itself  gradually  may  be  very  pure 
oxygen. 

Solution. 

Take  a  glass  tube  of  any  form  you  please,  provided  that 
it  has  two  orifices,  the  one  small  and  rounded,  the  other  of 
a  diameter  large  enough  to  introduce  the  water  without  trou- 
ble :  through  the  first  of  these  orifices  make  a  gold  wire 
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pass  and  seal  it  up  with  wax  5  then  fill  the  tube  with  di- 
stilled water,  and  place  in  it  two  or  three  layers  of  white 
linen  moistened  ;  seal  it  up  by  fixing  the  linen  to  the  ex- 
tremity of  the  tube.  Plunge  the  tube  by  this  last  extremity 
into  a  vessel  containing  very  pure  water.  By  means  of  se- 
veral moistened  slips  of  spongy  paper  make  the  water  of  this 
vessel  communicate  with  the  negative  pole  of  a  column 
sufficiently  energetic ;  and,  finally,  make  the  gold  or  platina 
wire  communicate  with  the  positive  pole  of  the  electrical 
column.  The  energy  of  tliis  column  being  proportioned  to 
the  number  of  pairs  of  metallic  plates,  to  their  state,  and  to 
that  of  the  humid  conductors,  would  be,  as  is  well  known, 
proportioned  to  the  capacity  of  the  tube  which  contains  the 
water  under  experiment.  As  soon  as  the  circle  is  completed, 
it  will  establish  an  uninterrupted  circulation,  and  by  this 
means  the  water  will  gradually  clear  itself  of  oxygen,  passing 
it  ofl'  by  the  wire  of  gold  or  platina. 

This  astonishing  change  of  water  into  oxygenated  muriatic 
acid  creates  an  agreeable  surprise  in  the  mind  :  Felix  qui 
potuit  rerum  cognoscere  causas.  Alter  having  resolved  this 
important  problem,  I  proposed  another  to  myself,  which 
was  as  follows  : 

A  volume  of  water,  distilled  and  freed  as  much  as  possible 
from  air,  being  given,  it  is  proposed  to  extract  the  hydrogen 
from  it. 

Solution. 

Take  a  glass  tube  with  two  orifices,  the  one  straight  and 
without  any  sharp  edge,  the  other  with  a  stopper,  and  of  a 
diameter  sufficient  to  introduce  the  distilled  water  without 
trouble.  Introduce  ilirougli  the  smallest  orifice  a  wire  of 
gold,  platina,  or  other  metal,  and  seal  it  hermetically  with 
wax.  Fill  this  tube  with  distilled  water  freed  from  air,  close 
the  other  orifice  with  fine  linen  moistened  with  water  folded 
three  or  four  times ;  plunge  the  lube  on  the  side  of  this 
second  orifice  into  a  vessel  containing  pure  water;  plunge 
into  this  water  slips  of  spnnti'V  paper  which  communicate 
by  the  other  extremity  to  the  positive  pole  of  the  electrical 
pile.  Finally,  make  the  metv^iliic  wire  communicate  with 
the  negative  pole  of  this  same  pile.     This  being  dore,  a 
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circulation  ot  the  electrical  t^uid,  as  is  wtU  known,  will 
commeucc,  which  gTaclually  makes  a  quantity  ol"  air  escape 
near  the  metallic  wire,  which,  being  analysed,  is  found  to 
be  almost  whollv  pure  hydrogen. 

Bv  this  new  method  of  deeoiiiposltion  we  obtain  water 
very  much  oxygenated,  as  is  positively  proved  by  the  ex- 
periment 1  have  given  in  my  Opustuhs. 

It'  that  which  several  philosophical  physicians  have  asserted 
be  true,  that  oxygen  is  an  excellent  remedy  in  cutaneous  dis- 
eases, the  philanthropist  mav  have  recourse  to  the  electrical 
column  to  obtain  oxygenated  water,  and  make  numerous 
experiments  useful  to  society.  In  short,  what  simpler  ve- 
hicle could  wo  choose,  bv  means  of  which  to  introduce  oxv- 
gen  into  the  human  body,  than  a  liquid  so  necessary  to  life? 
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X*  KB.  27-  J  he  Right  Honourable  Sir  Joseph  Banks^  Presi- 
dent, in  the  chair. — A  paper  by  Mr.  Home,  ^'on  a  particular 
afl'cetion  of  the  prostate  gland,"  was  read.  It  was  Illustrated 
by  a  drawing  exhibiting  minutely  the  situation  and  figure  of 
this  newly  discovered  gland,  or  rather  peculiar  nipple-formed 
elongation  of  a  part  of  the  substance  of  the  prostate  gland 
protruding  against  the  bladder.  This  disease^  which  so  pain- 
fully aflects  the  bladder,  has  hitherto  been  irremediable,  chiefly 
from  its  true  cause  not  being  known ;  and  it  is  hoped  that 
this  physiological  discovery  may  be  of  incalculable  advan- 
tage towards  relieving  the  sufferings  of  patients  supposed  to 
be  labouring  under  the  effects  of  calculi  and  other  urinary 
diseases. 

March  6.  The  President  in  the  chair. — The  reading  of  a 
communication  from  Dr.  llerschel,  ''  on  the  quantity  and 
velocity  of  the  solar  motion,"  was  commenced. 

March  13.   The  President  in  the  chair. — Continuation  of 

the  above  paper,  much  of  which  was  of  a  nature  not  to  be 

readj  being  mathematical  tables  of  the  relative  distances  of 
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the  fixed  stars.  The  observations  contained  in  this  paper 
are  in  continuation  of  a  former  communication  from  the 
author  on  the  direct  motion  of  the  sun,  and  illustrate,  with 
his  usual  ingenuity,  the  causes  of  the  sidereal  niotions  ap- 
plied to  stars  of  six  ditlercnt  magnitudes. 
.  March  20.  The  President  in  the  chair. — A  paper  by 
J.  Mendoza  Rios,  esq.  was  read,  explaining  the  properties 
and  use  of  an  instrument  for  dividing  circles, 

SOCIETY  OF  ANTIQUARIES. 

Feb.  27.  The  right  honourable  the  earl  of  Leicester,  pre- 
sident, in  the  chair. — The  indefatigable  Mr.- Lysons  furnished 
some  very  curious  extracts  from  the  Tower  Records  of  Ed- 
ward I.,  in  which  it  appeared  that  Edward  was  extremely 
attached  to  different  kinds  of  sports  and  pastimes,  and  par- 
ticularly to  a  game  with  cards  which  he  brought  from  Pa- 
lestine after  his  croisade,  where  painted  figures  on  paper  had 
been  in  use  long  before  the  reputed  discovery  of  cards  by  a 
Frenchman  in  the  14th  century.  This  fact  is  worthy  of 
attention,  as  it  would  lead  to  the  discovery  of  the  real  origin 
of  several  other  things  which  have  been  iiUroduccd  by  the 
same  means  into  Europe,  and  which  have  latterly  passed, 
but  erroneously,  for  French  discoveries.  It  will  be  re- 
membered, that  Edward,  returning  from  the  croisade,  came 
through  France,  where  he  was  treacherous! ■\-  detained  as  a 
hostage,  and  during  which  time  he  contributed  very  mate- 
rially to  disseminate  the  arts  and  civilize  his  then  faithful 
subjects  of  Guyenne.  It  is  also  known  that  the  Moors  used 
something  nearly  similar  to  cards  for  amusement  at  Cordova 
and  Granada,  and  it  is  most  probable  that  they  were  of  Car- 
thaginian or  Phoenician  orioin.  Like  almost  all  the  utensils 
of  civil  life,  games  with  cards  have  doubtless  originated  in 
commercial  and  mercantile  countries. 

J.  P.  Malcolm,  esq.  exhibited  to  the  society  the  core  of  a 
horn  that  was  found  in  St.  Paul's  Church-yard,  nearly  nine 
feet  below  the  surface  of  the  ground.  This  bone  was  sup- 
■  posed  to  have  belonged  to  some  of  the  animals  sacrificed  in 
the  days  of  heathen  superstition,  as  it  is  alleged  that  the  site 
of  St.  Paul's  was  antiently  a  place  where  the  Romans  offered 
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up  sacrifices  to  their  gods.  This  exhibition  and  letter  pro- 
duced such  a  general  emotion,  that  the  venerable  UkIcs  oi" 
the  hoary-headed  antiquaries  shook  with  laughter,  although 
the  very  learned  author  did  not  pronounce  whether  the  bone 
which  he  exhibited  had  belonged  to  a  red  or  a  uhltc  bull  ! 
On  the  durability  of  a  most  porous  bone  Mr.  Malcolm  had 
certainly  never  reflected,  otherwise  he  would  not  have  sup- 
posed it  above  1500  years  old  ! 

Several  historical  documents,  extracted  by  Mr.  Lysons, 
were  read,  relative  to  the  principles  and  conduct  of  the  la'^t 
Welsh  prince  of  Wales  (in  ri6o),  and  his  reluctance  to 
submit  to  the  English  domination. 

March  6.  C,  Orde,  esq,  vice-president,  in  the  chair.— 
Some  of  the  antiquarian  friends  (not  nat/iralisfs^  indeed,)  of 
a  learned  lady,  having  expressed  their  doubts  if  the  misletoe 
grew  on  the  oak,  she  ordered  a  search  to  be  made,  and  ascer- 
tained the  fact,  which  was  communicated  by  letter  to  the 
society,  and  confirmed  viva  voce  by  one  of  the  members, 
who  saw  this  parasitic  plant  attached  to  an  oak  branch  sus- 
pended in  the  hall  of  Berkeley  castle.  Our  industrious  an- 
tiquaries seem  to  have  forgotten  that  the  viscus  quercinus, 
or  misletoe  of  the  oak,  has  been  used  in  medicine. 

An  interesting  letter  to  the  president  from  the  reverend 
S.  Weston,  B.  D.  was  read,  containing  a  description  of  a 
hitherto  unknown  brass  coin  of  one  of  the  states  of  antient 
Greece.  On  one  side  was  a  head,  and  on  the  other  a  bunch 
of  grapes  well  executed.  The  following  letters  only  were 
visible — HT*;  the  coin  having  been  cut  into  an  oval  form. 
The  opinions  advanced  respecting  it  seemed  to  rest  on  mere 
conjecture. 

March  20.  The  right  honourable  president  in  the  chair. — . 
A  mining  instrument,  found  in  an  old  mine  near  Castleton, 
Derbyshire,  was  exhibited.  It  is  of  the  figure  of  a  con)mon 
gouge  used  bv  carpenters,  about  a  foot  long  and  ait  inch  ia 
diameter.  The  upper  part  of  it  is  covered  with  spar,  which 
IS  evidently  formed  upon  it,  and  adhering  to  it  on  all  sides. 
«t  is  thought  that  this  mme  has  not  been  wrought  since  the 
davs  of  the  Saxons ;  but  no  opinion  was  given  of  the  pro- 
bable antiquity  of  tb.e  in£trii^iey.t,  '.vhich  is  unquestionably 
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much  more  modern,  and  may  have  been  used  long  since  the 
mine  in  which  it  was  found  has  been  worked.  Nor  is  the 
formation  of  spar  one  of  the  slowest  processes  of  mineral 
aggregation. 

GALVANIC  SOCIETY,  PARIS. 

The  following  account  of  the  proceedings  of  this  society, 
during  the  years  1804  and  1805,  was  read  at  its  sitting  on 
the  6th  of  February  1 806. 

The  pile  of  Volta  has  been  considered  in  different  points 
of  view,  and  has  experienced  several  new  modifications  in 
its  construction.  One  of  the  correspondents  of  the  society, 
M.  Marechaux,  has  formed  a  pile  of  nine  disks,  composed 
of  zinc  and  copper,  separated  by  rounds  of  dry  blotting 
paper.  Cords  of  silk  supply  the  place  of  the  glass  tubes  in 
the  ordinary  apparatus,  and  hold  it  suspended  to  a  hook. 
The  pile  thus  constructed  produces  very  sensible  effects. 
M.  Marechaux  thought  he  remarked,  by  means  of  this  ap- 
paratus, that  the  electrical  tension  of  the  pile  increases  and 
decreases  in  proportion  to  the  electrical  state  of  the  air,  and 
that  its  action  is  stronger  the  more  the  air  is  charQ:;ed  with 
humidity. 

A  new  apparatus,  to  which  the  name  of  the  Galvanic 
chain  ha?  been  given,  has  been  invented  by  M.  Struve. 
This  chain  is  composed  of  several  double  cones,  one  of 
copper  and  another  of  zinc,  and  so  on  alternately,  soldered 
together  by  their  bases.  To  the  point  of  these  cones  is  an- 
nexed a  hook,  which  serves  to  join  together  a  greater  or  less 
(Quantity  of  these  double  cones.  Linen  or  cotton  is  placed 
between  these  latter,  in  such  a  manner,  however,  that  the 
extremities  are  in  contact  with  each  of  the  extremities  of 
ainc  and  copper.  The  chain,  thus  disposed  and  saturated 
v;ith  muriate  of  soda,  is  instantly  in  a  condition  to  operate. 
It  is,  according  to  the  author,  less  oxidable  than  the  ordinary 
apparatus,  and  its  activity  is  triple  ;  a  chain  of  15  or  20  of 
these  cones  having  as  nnich  energy  as  a  pile  of  50  or  60 
disks. 

It  was  very  difficult,  with  the  straw  electrometer  of  Volta, 
*nd  even  with  the  electric  balance  of  Coulomb,  to  appreciate 
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•"the  feeble  electrical  tensions  of  the  Galvanic  pile  without 
having  recourse  to  the  condeuser;  an  instrument  variable 
in  its  effects,  and  of  which  the  results  are  often  deceitful. 
To  remedy  this  inconvenience,  different  electrometers  have 
been  presented  to  the  society,  one  by  M.  Volf,  and  another 
by  count  Sternberg ;  but  none  of  these  seemed  to  unite  so 
many  advantages  as  one  produced  by  M.  Marcchaux,  as  im- 
proved by  M.  Veau-de-Launy. 

JNIessrs.  Nauche,  Graperon,  and  Bagot,  have  ascertained 
that  the  Galvanic  action  is  augmented,  in  the  first  place, 
when  the  pile  is  exposed  to  a  high  temperature ;  secondly, 
when  it  is  plunged  into  flame,  or  into  oxvgen  gas,  or  car- 
bonic acid  gas,  Sec;  thirdly,  they  ascertained  that  the  ef- 
fects of  the  pile  are  not  transmissible  in  vacuo*,  or  that  they 
are  then  scarcely  perceptible  even  by  means  of  a  condenser. 

By  analogous  experiments  M.  Edmond  de  Barrey  ascer- 
tained the  non-transmission  of  Galvanism  through  smoke. 

Naturalists  having  announced  opposite  results  from  their 
experiments  on  the  conductibility  of  flame,  M.  Izarn  took 
up  the  question  anew.  He  has  ascertained  that  flame  in- 
terposed in  the  Galvanic  chain  perceptibly  transmits  the  ef- 
fects of  the  pile.  This  he  discovered  by  its  action  on  frogs. 
This  conductible  property  is  nevertheless  very  feeble,  the 
frogs  being  excited  in  a  much  more  lively  manner  when  no 
flame  is  interposed. 

*'  ''The  diamond,  which  several  modern  chemists  regard  as 
pure  carbon,  is,  according  to  the  experiments  of  M.  Brugna- 
telli,  a  non-conductor  of  Galvanism ;  although  it  is  ascer- 
tained, from  the  labours  of  M.Gurtet,  of  Brussels,  that  the 
oxide  of  carbon  is  one  of  the  very  best  conductors. 

M.  Herman,  of  Berlin,  has  examined  the  properties  of 
different  substances  employed  as  Galvanic  conductors ;  and 
has  divided  them  into  Insulated  bodies,  into  perfect  and  im- 

*  Mr.  W.  H.  Pepys  ascertained,  a  cousiderable  time  ago,  that  the  action 
of  the  pile  is  augmented  by  placing  it  in  oxyo^en,  and  destroyed  when  placed 
in  a  vacuum;  but.  instead  of  thf  effect  not  being  transmissible  through  a  va- 
cuum, he  has  .^5ce^tained  that  the  metals  may  be  deflagrated  in  laci.v.  The 
•metals,  of  course,  are  not  oxidated — they  are  only  "volatilized,  light  being 
given  out  dining  the  process.^Emr. 
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perfect  conductors,  and  into  uni-polar  and  bi-polar  bodies, 
according  as  their  conductible  property  maiiifests  itself  at 
both,  or  only  at  one  of  the  extremities  of  the  pile. 

The  theory  of  the  decomposition  of  water  by  means  of  th-e 
apparatus  of  Volta  has  commanded  the  particular  attention 
of  the  society. 

One  of  the  honorary  members,  M.  Chompre,  produced 
this  decomposition  in  a  very  strong  glass  tube  full  of  water 
and  hermetically  sealed,  by  means  of  a  brass  cap  screwed  on 
with  leather  between  the  joints.  The  result  of  his  experi- 
ments was,  that  the  Galvanic  action  takes  place  as  well  in 
the  cloi-ed  tube  as  in  an  open  one,  or  one  only  partly  filled 
with  water  ;  but  that  in  the  first,  the  water,  in  order  to  make 
room  for  the  bubbles  of  the  gas  produced  by  decomposition, 
penetrates  through  the  pores  of  the  brass  or  greased  leather 
which  serve  to  close  the  tube,  and  makes  its  appearance  in 
spite  of  ever;  obstacle. 

The  reported  formation  of  muriatic  acid  by  the  decompo- 
sition of  water  presented  a  new  problem  for  the  solution  of 
the  society ;  and  numerous  experiments  have  been  made  in 
order  to  ascertain  the  facts  announced  by  M.  Pacchiani. 
The  results,  however,  have  not  yet  been  similar  to  his  ;  but 
the  society  is  still  occupied  in  pursuing  the  same  experi- 
ments. 

M.Marum  produced  the  decomposition  of  water  by  means 
of  the  grand  electrical  macb.inc  in  the  Teylerian  museum  : 
the  two  wires  of  platina  employed  in  the  experiment  pro- 
duced the  liberation  of  a  mixture  of  oxv2;en  and  hydro 2;en 
gases ;  and  he  was  not  able  to  obtain  them  separate,  as  he 
did  with  the  pile. 

Gautherot,  whose  loss  every  naturalist  deplores,  was  the 
first  who  suggested  the  idea  of  accumulating  the  Galvanic 
fluid,  and  preserving  it  in  apparatus  where  it  was  not  spon- 
taneously produced,  kit  accomplished  this  by  a  method  at 
once  simple  and  ingenious. 

"  If  we  place,"  says  he,  "  in  a  bottle  of  salt  water,  closed 
with  a  linen  stopper,  the  extremities  of  two  wires  of  platina, 
which  traverse  this  same  stopper  without  touchino;  one  an- 
other ;  and  if  we  make  the  outward  extremities  of  these  two 

wires 
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wires  communicate  with  the  two  poles  of  the  pilej  this 
communication  may  be  interrupted,  and  yet  the  wires  will 
excite  a  decided  taste,  and  perhaps  a  slight  commotion,  and 
will  even  produce  the  decomposition  of  water.  This  experi- 
ment demonstrates  the  presence  of  the  Galvanic  fluid  in  an 
apparatus  by  no  means  proper  to  form  it. 

*'  If  we  plunge  the  two  extremities  of  a  single  wire  of  pla- 
tina  in  the  extreme  cups  of  the  disk  apparatus,  and  if  we 
bring  these  two  ends  near  together,  but  without  meeting, 
and  carry  them  to  the  mouth,  we  experience  a  Galvanic 
taste,  the  more  decided  in  proportion  as  fhe  diameter  of  the 
wire  is  more  considerable." 

The  discovery  made  by  this  author,  and  the  importance  of 
which  he  has  represented,  ought  to  become,  to  use  his  own 
words,  "  the  source  or  basis  of  sev^eral  other  experiments, 
and  concur,  more  than  any  other,  to  the  discovery  of  the 
theory  of  this  new  branch  of  physics." 

Treading  in  the  footsteps  of  Gautherot,  M.  Ritter  has  pro- 
ceeded a  step  further,  in  ascertaining  that  bodies  which  form 
a  part  of  a  Galvanic  arc,  pass,  upon  quitting  it,  into  an  op- 
posite state  from  that  which  they  formerly  held,  in  such  a 
manner,  that  the  side,  which  during  the  communication  was 
positive,  becomes  negative  when  it  ceases,  and  so  on,  vice 
versa.  This  remark  conducted  him  to  the  construction  of 
a  secondary  or  charging  pile, — a  happy  invention,  which 
forms  an  epoch  in  the  history  of  Galvanism. 

This  pile  is  formed  of  disks  of  n  s.mple  metal,  such  as 
copper,  and  of  an  equal  nanuj.  ji  cards  well  saturated  witli 
water.  Jt  is  raised  on  an  ordinary  support »  by  Alternately 
laying  on  the  disko  '.r  c  pper  and  the  round?  of  wot  card. 
The  whole  is  kept  steady  by  nieans  of  glass  rod.s. 

The  pile,  constructed  in  this  manner,  by  itself  prodiicee 
no  perceptible  phaenomena;  but  placed  for  a  few  nrinutes  in 
communication  with  the  Volta's  pile,  it  acquires  tlie  proper^ 
ties  of  that  pile,  displavs  an  electrical  tension,  evincei^  con;- 
inolion,  and  give.-*  sensations  of  light,  taste,  and  other  Gal- 
vanic phaenomena  in  the  same  manner. 

The  society  resolved  to  ascertain  the  effects  of  this  se- 
condary pili',  v.ith  all  the  modiiications  which  its  coustruC'- 

tion 
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tion  presented ;  and  although  they  obtained  results  a  little 
weaker  than  those  announced  by  Ritter,  they  do  not  hesitate 
to  regard  his  labours,  as  well  as  those  of  Gautherot,  as  the 
most  fortunate  experiments  which  have  been  made  since  the 
invention  of  the  pile  of  Volta;  and  they  acknowledge  that 
both  of  these  philosophers  deserve  well  of  science — the  one 
for  having  paved  the  way,  and  the  other  for  having  given  a 
grand  discovery  to  the  world. 

The  effects  of  Galvanism  in  medicine  have  been  also  tried, 
but  with  little  success  hitherto.  In  some  cases  of  asphixia 
it  did  harm ;  and  out  of  an  immense  number  of  applications 
to  deaf  and  dumb  patients,  both  naturally  and  accidentally 
so,  only  two  seemed  to  have  derived  any  benefit. 

Several  poisons  having  evinced  the  Galvanic  excitability, 
while  others  remained  unmoved,  M.  Wranken  took  that  op- 
portunity of  ascertaining  different  kinds  of  poisons, 

UNIVERSITY  OF  GOTTINGEN. 

This  university  proposes  the  following  question  as  the 
subject  of  a  prize  essay,  to  be  given  in  before  July  1807: — 
*'  What  is  the  influence  of  the  various  taxations,  on  the 
xnorals  and  industry  of  the  people?" 

SOCIETY  OF  SCIENCES,  COPENHAGEN. 

Messrs.  Chaptal  and  Cuvier  have  been  elected  members 
of  this  society. 

Professor  Treschow,  of  Copenhagen,  has  been  occupied 
during  the  winter  in  a  course  of  lectures  on  anthropology, 
M-herein  he  has  severely  criticised  the  speculations  of  Dr. 
Gall  on  the  nature  of  the  human  soul. 

SOCIETY  OF  SCIENCES,  GOERLITZ. 

This  society  has  proposed  the  following  subject  of  inves* 
ligation  tg  the  learned  : 

1,  In  cloudy  weather  it  freezes  but  in  a  small  degree  until 
the  thermometer  of  Reaumur  has  fallen  to  the  zero  point, 
or  at  least  very  little  above  it :  Wherefore  then,  in  a  serene 
sky,  does  it  freeze  when  the  same  ihermoraeter  js  three  or 
jFour  degrees  above  the  zero  point  ? 

€.  Collea 
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3.  Collect  out  of  the  works  of  Plautiis  every  thing  which 
relates  to  the  knowledge  of  men  and  manners  of  his  time, 
and  arrange  these  materials  in  such  a  manner  as  to  produce 
a  picture  of  civilization  and  manners  at  that  epoch. 

XXXIII.  Intelligence  and  Miscellaneous  Articles. 


VACCINATION. 

J.  HE  Prussian  government  has  given  further  encourage- 
ment for  the  progress  of  vaccination,  by  ordering  medals  to 
be  struck  of  the  value  of  fifty  ducats  in  gold,  and  contain- 
ing four  ounces  of  silver  each,  to  be  given  as  prizes  to  those 
who  contribute  to  its  success. 

KEPLER  THE  ASTRONOMER. 

A  subscription  has  been  opened  at  Ratisbon  for  a  monu- 
ment to  the  memory  of  Kepler  the  astronomer.  It  is  to 
consist  of  a  Doric  temple  23  feet  high,  and  is  to  be  erected 
in  the  Sternbergian  gardens. 

ASTRONOMY. 

Table  of  the  right  Ascension  and  Declination  of  Ceres, 
Pallas,  and  Juno,  for  April  1S06. 
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36 
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12 
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Ceres  and  Pallas  are  too  near  the  sun  to  be  any  longer 
seen  in  this  country. 

MECHANICS. 


Mechanics. — -Lectures.  lr&9 

MECHANICS. 

A  mechanic  of  Copenhagen  has  made  a  model  of  a  praam 
intended  to  conduct,  without  danger,  ships  of  the  largest  di- 
mensions across  the  ice.  His  model  has  been  examined  by 
the  most  celebrated  engineers  on  the  continent,  and  promises 
to  be  of  great  service  to  the  Danish  marine. 

LECTURES. 

Mr.  Thelwall  has  opened  a  seminary  for  the  cultivation  of 
the  science  and  practice  of  elocution,  and  the  cure  of  impe- 
diments of  speech ;  and  has  just  commenced  a  course  of  lec- 
tures, at  his  house.  No.  40,  Bedford-place,  Russel-square, 
on  the  physiological  principles  of  his  art,  and  the  causes, 
prevention,  and  cure  of  the  several  species  of  impediments, 
natural  and  habitual.  The  intention  of  the  lecturer  is  to 
treat  his  subject  as  a  branch  of  natural  and  experimental 
philosophy  ;  to  investigate  the  laws  of  organic  action  upon 
which  the  phcenomenon  of  speech  depend  ;  to  consider  at 
l^rge  the  theoiy  of  the  human  voice,  and  of  human  enuncia- 
tion ;  and  to  apply  the  principles  of  that  theory  to  the  prac- 
tical improvement  of  the  power  and  tone  of  the  voice,  and 
the  facilities  of  enimciative  expression.  For  this  purpose, 
besides  the  more  popular  accompaniments  of  reading,  reci- 
tations, and  oratorical  digressions,  the  lectures  are  illustrated 
by  graphic  and  mechanical  demonstrations  of  the  essential 
propositions ;  and  an  attempt  is  made  to  place  whatever  re- 
lates to  the  fundamental  requisites,  and  even  to  many  of  the 
higher  graces  of  elocutionary  expression,  on  the  broa^l  and 
sure  foundations  of  anatomical  and  mathematical  science. 
Even  our  perceptions  of  musical  proportion,  and  the  conse- 
quent laws  of  musical  composition,  are  referred,  for  their 
origin,  to  certain  principles  of  physical  necessity,  resulting 
from  the  structure  of  the  organs  of  voice  :  and  from  the 
existing  harmony  between  these  principles  and  our  percep- 
tions of  such  proportions,  Mr.  T.  builds  his  expectations  of 
surmounting  all  impediments  not  resulting  either  from 
deafness  or  imbecility  of  mind.  His  plan,  of  course,  in- 
cludes the  structure  and  application  of  artificial  organs,  &c., 
for  the  relief  of  those  who  have  absolute  deficiencies  or  mal- 

conformations 
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conformations  of  the  mouth.  The  lecturer  also  proposes  to 
receive  into  his  house  a  limited  number  of  pupils  afflicted 
with  impediments,  and  to  give  private  instructions  in  all  the 
various  branches  of  elocution. 

LIST  OF  PATENTS  FOK  NEW  INTENTIONS. 

A  grant  unto  Patrick  Whytock,  of  Liverpool,  in  the 
county  palatine  of  Lancaster,  merchant ;  for  his  invented 
improvements  in  the  manufacture  of  piece  goods,  com- 
posed of  cotton,  of  flax,  or  of  hemp,  or  of  any  mixture 
or  mixtures  of  two  or  more  of  these  articles,  by  vvhich  such 
goods  will  resist  the  rotting  action  of  wet  or  moisture  much 
better  than  similar  fabrics  manufactured  by  the  methods  in 
common  use.     Dated  March  8. 

To  John  Curr,  of  Sheffield-Park,  in  the  parish  of  Sheffield, 
in  the  county  of  York,  gentleman  ;  for  his  invented  method, 
different  from  any  that  has  hitherto  been  invented  or  known, 
of  spinning  hemp  for  the  making  of  ropes  or  cordage. 
Dated  as  above. 

To  Richard  Willcox,  of  the  parish  of  St.  Mary  Lambeth, 
in  the  county  of  Surrey,  mechanist  ;  for  his  invented  cer- 
tain machinery  for  glazing  and  graining  leather,  now 
tjsually  performed  by  hand.     Dated  as  above. 

To  Edward  Dampier,  of  I'rimrose-street,  in  the  city  of 
liondon,  manufacturer;  for  his  invented  and  brought  to 
perfection  certain  machinery  for  rasping,  grating,  or  re- 
ducing into  small  parts  or  powder,  such  woods,  drugs,  and 
Other  substances,  for  the  use  of  dyers  and  others,  as  are  not 
easily  to  be  pulverized  by  mere  percussion  ;  and  also  in  re- 
gard that  he  is  connected  in  trade  \vith  Edward  Jackson  and 
Thomas  Shackleton,  of  Primrose-street  aforesaid.  Dated 
March  12. 

To  Michael  Logan,  of  Paradise-street,  in  the  parish  of 
Rotherhithe,  in  the  county  of  Surrey,  engineer;  for  his 
invented  and  constructed  entire  new  system  of  marine,  fort, 
iind  field  artillery.     Dated  March  13. 

To  Charles  Robert  West,  of  Plough-court,  Fetter-lane,  in 
the  city  of  London,  optician,  and  William  Bruce,  of  King's- 
Head-court,  Shoe-lane,  in  the  city  of  London  aforesaid, 
optical  turner  ;  for  their  iuvented  certain  improvements  in 

day 
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jday  or  night  telescopes,  whereby  the  same  will  be  rendered 
more  portable  thaa  they  now  are.     Dated  March  18. 

To  Henry  Gore  Clough,  of  Norton-street,  in  the  parish 
of  St.  Mary-Ie-bone,  and  county  of  Middlesex,  surgeon  ; 
for  his  invented  certain  improvements  in  the  instruments  or 
apparatus  commonly  called  trusses,  which  are  used  for 
compressing  and  supporting  such  parts  of  the  human  frame 
as  are  or  may  be  ruptured  or  disposed  to  protrude.  Dated 
March  21. 

To  Francis  Place,  of  Charing-cross,  in  the  parish  of  St. 
Martin  in  the  Fields,  in  the  county  of  Middlesex,  tailor 
and  mercer  ;  for  his  invented  certain  improvements  ni  locks 
for  muskets,  pistols,  fowling-pieces,  carriage  guns,  and  every 
species  of  fire-arms.     Dated  as  above. 

To  Richard  Ottley,  of  Myrtle-hill,  near  Caermarthen,  in 
Caermarth  en  shire,  esq.,  and  James  Jeans,  of  Portsmouth,  in 
the  county  of  Hants,  ship-builder ;  for  their  invented  certain 
improvements  in  chain-pumps,  in  the  mode  of  working  the 
same,  and  in  the  wells  for  receiving  such  pumps,  whereby 
much  manual  labour  will  be  saved.     Dated  as  above. 

To  Joseph  Hinchsliffe,  of  Dumfries,  in  that  part  of  thfe 
united  kingdom  called  Scotland  ;  for  his  invented  new  me- 
thod of  manufacturing  elastic  spring  trusses  for  ruptures  or 
rupture  bandages.     Dated  March  26. 

To  Bracy  Clark,  of  Giltspur-street,  in  the  city  of  London, 
veterinary  surgeon ;  for  his  invented  certain  improvement^ 
upon  horse-shoes.     Dated  as  above. 

To  Quintin  M'  Adam,  of  Anderston,  near  the  citv  of 
Glasgow,  in  the  county  of  Lapark,  in  that  part  of  the  united 
kingdom  of  Great  Britain  and  Ireland  called  Scotland  ;  for 
an  improved  method  of  dressing  yarns  for  weaving,  by 
means  of  a  new  and  useful  machine.     Dated  March  26. 

To  William  Parr,  of  Bermondsey  New  Road,  in  the  county 
of  Surrey,  gentleman,  Richard  Bevington,  of  Gracechurch- 
street,  in  the  city  of  London,  merchant,  and  Samuel  Be- 
vington, of  Grange  road,  Bermondsey,  in  the  said  county 
of  Surrey,  leather-dresser ;  for  their  invented  machine  for 
splitting  hides,  skins,  pelts,  or  leather,  in  an  improved 
xnanner.     Dated  as  above. 

METEORO- 
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Meteorology, 


metkorological  table, 

By  Mr.  Carev,  of  the  Strand, 

For  March,  1806. 
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N.  B.  The  barometer's  height  is  taken  at  nooa. 
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XXXrV.  Account  of  a  Series  of  Experiments,  shoiuins;  the 
Effeds  of  Co7rt  press  ion  in  modifijbig  the  Action  of  Heat. 
JBy  (Sir  James  Hall,  Barf.  F.R.S.  Edin. 

[Continued  from  p.  UJ.] 

III.  Experiments  made  in  Tubes  of  Porcelain. — Tales  of 
IVedgeu'Ood's  Ware. — Methods  used  to  confne  the  Car- 
bonic Acid,  a?id  to  close  the  Pores  of  the  Porcelain  i/i  a 
horizontal  Apparatus. — Tubes  made  ivitli  a  Fiew  to  these 
Experiments. — The  Vertical  Apparatus  adopted. — Fieiu 
of  Results  ohtaijiad  both  in  Iron  and  Porcelain. — The 
Formation  of  Limestone  and  Marble. — Inquiry  into  the 
Cause  of  the  partial  Calcinations. — Tubes  of  Porcelain 
weighed  previous  to  breaking. —  Experiments  with  Porce- 
lain  Tribes  proved  to  be  limited. 

W  HiLE  I  was  carrying  on  the  above-mentioned  experi- 
ments, I  was  occasionally  occupied  with  another  set,  in 
tubes  of  porcelain.  So  much,  indeed,  was  I  prepossessed 
in  favour  of  this  last  mode,  that  I  laid  gun-barrels  aside, 
and  adhered  to  it  during  more  than  a  year.  The  methods 
followed  with  this  substance  differ  widely  from  those  already 
described,  though  founded  on  the  same  general  principles. 

I  procured  from  Mr.  Wedgewood's  manufactory  at  Etru- 
ria,  in  StaffouUhire,  a  set  of  tubes  for  this  purpose,  formed 
of  the  same  substance  wiih  the  white  mortars,  in  common 
use,  nkide  there.  These  tubes  v/ere  fourteen  inches  long, 
^ith  a  bore  of  half  an  inch  diameter,  and  thickness  of  0-2  ; 
being  closed  at  one  end  (figs.  9,  10,  U ,  12,  13*). 

I  proposed  to  ram  the  carbonate  of  lime  into  the  breech 
(fig.  9.  A);  then  filling  the  tube  to  within  a  small  distance 
of  its  muzzle  with  pounded  flint  (B),  to  fill  that  remainder 
(C)  with  common  borax  of  the  r.hons  (borate  of  soda)  pre- 
viously reduced  to  glass,  and  then  pounded;  to  apply  heat 
to  the  muzzle  alone,  so  as  to  convert  that  borax  into  solid 
glass ;  then,  reversing  the  operation,  to  keep  the  muzzle 

*  Plate  IV  ,  given  in  our  last  Number. 
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cold,  and  appls*  the  requisite  licat  to  the  carbonate  lodged  in 
the  breech. 

I  thus  expected  to  confine  the  carbonic  acid  ;  but  the  at- 
tempt was  attended  wltli  considerable  difficulty,  and  has  led 
to  the  emplovmcnt  of  vaiious  devices,  which  I  shall  now 
shortiv  enumerate,  as  thev  occurred  in  the  course  of  prac- 
tice. J'hc  simple  apjiiication  of  the  principle  was  found  in- 
sufficient, from  two  cause?:  ist,  The  carbonic  acid  being 
driven  from  the  breech  of  the  lube  towards  the  muzzle, 
among  the  pores  of  the  pounded  silcx,  escaped  from  the 
compressing  force,  bv  lodging  itself  in  cavities  which  were 
comparatively  cold  :  2dly,  The  glass  of  borax,  on  cooling, 
was  always  found  to  crack  very  much,  so  that  its  tightness 
could  not  be  depended  on. 

To  obviate  both  these  inconveniences  at  once,  it  occurred 
to  me,  in  addition  to  the  first  arrangement,  to  place  some 
borax  (fig.  10.  C)  so  near  the  breech  of  the  tube  as  to  un- 
dergo heat  along  with  the  carbonate  (A) ;  but  interposing 
between  this  borax  and  the  carbonate  a  stratum  of  silex  (B), 
in  order  to  prevent  contamination.  I  trtTstcd  that  the  borax 
in  a  liquid  or  viscid  slate,  being  thrust  outwards  by  the' ex- 
pansion of  the  carbonic  acid,  would  press  against  the  silex 
beyond  it  (D),  and  totally  prevent  the  clastic  substances  from 
escaping  out  of  the  tube,  or  even  from  wandering  into  its 
cold  parts. 

In  some  respects  this  plan  answered  to  expectation.  The 
glass  of  borax,  which  can  never  be  obtained  when  cold, 
without  innumerable  cracks,  unites  into  one  continued  viscid 
mass  in  the  lowest  red  heat ;  and  as  the  str-ess  in  these  ex- 
periments begins  only  with  redness,  the  borax,  being  heated 
at  the  same  time  with  the  carbonate,  becomes  united  and 
impervious  as  soon-  as  its  action  is  necessary.  Manv  good 
results  were  accordingly  obtained  in  this  way.  But  I  found,, 
in  practice,  that  as  the  heat  rose,  the  borax  began  to  enter 
into  too  thin  fusion,  and  was  often  lost  among  the  pores 
of  the  silex,  the  space  in  which  it  hiul  lain  being  found 
empty  on  breaking  the  tube,  it  was  thrrclbrc  found  neces- 
3  sarv 
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S3ivy  to  oppose  something  more  substantial  and  compact,  to 
the  thin  and  penetrating  quality  of  pure  borax. 

In  searching  for  some  such  substance,  a  curious  property 
of  bottle-glass  occurred  accidentally^  Some  of  this  frias?, 
in  powder,  having  been  introduced  into  a  muffle  at  the  tem- 
perature of  about  20°  of  Wedgewood  ;  the  powder,  in  the 
space  of  about  a  minute,  entered  into  a  state  of  viscid  agglu- 
tination, like  that  of  honey,  and  in  about  a  minute  more 
(the  heat  always  continuinsi  unchanged)  consolidated  into  a 
firm  and  compact  mass  of  Reaumur's  porcelain  *.  It  now 
appeared,  that  by  placing  ttiis  substance  immediately  behind 
the  borax,  the  penetrating  quality  of  this  last  might  be  ef- 
fectually restrained  ;  for  lieaunuu's  porcelain  has  the  double 
advantage  of  being  refractory,  and  of -not  cracking  bv  chanee 
of  temperature.  I  found,  however,  that  in  the  act  of  con- 
solidation, the  pounded  bottle-glass  shrunk,  so  as  to  leave 
an  opening  between  its  mass  and  the  tube,  through  which 
the  borax,  and  along  with  it  the  carbonic  acid,  was  found 
to  escape.  But  the  object  in  view  was  obtained  by  means 
of  a  mixture  of  pounded  bottle-glass  and  pounded  flint,  in 
equal  parts.  This  compound  still  agglutinates,  not  indeed 
into  a  mass  so  hard  as  Reaumur's  porcelain,  but  sufficiently 
so  for  the  purpose ;  and  this  being  done  without  any  sen- 
sible contraction,  an  effectual  barrier  was  opposed  to  the 
borax;  (this  arrangement  is  shown  in  fig.  1].;)  and  thus 
the  method  of  closing  the  tubes  was  rendered  so  complete, 
as  seldom  to  fail  in  practice  f.  A  still  further  refinement 
upon  this  method  wxis  found  to  be  of  advantas:e.  A  second 
series  of  powders,  like  t'nat  already  described,  was  introduced 
towards  the  muzzle,  as  shown  in  tig.  12.  During  the  first 
period  of  the  experiment,  this  last-mentioned  series  v/as  ex- 
posed to  heat,  with  all  the  outward  half  of  the  tube  {a I); 

*  lu  the  same  tcmpcrp.tr.re  a  mass  of  the  glass  of  equal  bulk  would  undergo 
the  same  change;  but  it  would  occupv  au  hour. 

f  A  substance  equally  efUcacious  in  restraining-  the  penetrating  qualitv  of 
borax,  was  discovered  by  another  accident.  It  consists  of  a  mixture  of  borax 
and  common  sand,  by  which  a  substance  is  formed,  which,  in. heat,  assumes 
the  state  of  a  very  tough  paste,  and  becomes  hard  and  compact  on  cooling. 
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by  ihis  means  a  solid  mass  was  produced,  which  remained 
cold  and  firm  during  the  subsequent  action  of  heat  upon  the 
carbonate. 

I  soon  found  that,  notwithstanding  ail  the  above-men- 
tioned precautions,  tl>e  carbonic  acid  made  its  escape,  and 
that  it  pervaded  the  substance  of  the  Wedgewood  tubes, 
where  no  flaw  could  be  traced.  It  occurred  to  me,  thai  this 
defect  might  J)e  remeditL'd,  were  borax,  in  its  thin  and  f)enc- 
trating  state  of  fusion,  applied  to  the  inside  of  tlie  tube;  and 
that  the  pores  of  the  porcef^iin  might  thus  be  closed,  as  those 
of  leather  are  closed  by  oil  in  an  air-pump.  In  this  view 
I  rammed  the  carbonate  into  a  small  tube,  and  surrounded 
it  with  pounded  glass  of  borax,  which,  as  soon  as  the  he»t 
was  applied,  spread  on  the  inside  of  the  large  tube,  and  ef- 
fectually closed  its  pores.  In  this  manner,  many  good  ex- 
periments were  made  with  barrels  lying  horizontally  in  com- 
mon muffles  (the  arrangement  just  described  being  repre- 
sented in  fig.  1 3) . 

I  was  thus  enabled  to  carry  on  experiments  with  thi& 
porcelain,  to  the  utmost  that  its  strength  wouW  bear.  But 
I  was  not  satisfied  with  the  force  so  exerted;  and,  lioping 
to  obtain  tubes  of  a  superior  quality,  I  spent  much  time  in 
experiments  with  various  porcelain  compositions.  In  this 
I  so  far  succeeded  as  to  produce  tubes,  by  which  the  car- 
bonic acid  was,  in  a  great  measure,  retained  without  any  in- 
ternal glaze.  The  best  material  I  found  for  this  purpose  was 
the  pure  porcelain  clay  of  Cornwall,  or  a  composition  in 
the  proportion  of  t'AO  of  this  clay  to  one  af  what  the  potters- 
call  Cornish  stone,  whicii  I  believe  to  be  a  granite  in  a  state 
of  decomposition.  These  tubes  were  seven  or  eight  inche-s 
long,  with  a  bore  tapering  from  1  inch  to  0*6  Their  thick- 
ness was  about  0*3  at  the  breech,  and  tapered  towards  the 
muzzle  to  the  thinness  of  a  wafer. 

I  now  adopted  a  new  mode  of  operation,  placing  the  tube 
verticallv,  and  not  horizontally  as  before.  By  observing 
the  thin  state  of  borax  whilst  in  fusion,  I  was  convinced  il>a;t 
it  ought  to  be  treated  as  a  complete  liquid,  whi^-h  being 
supported  in  the  course  of  the  experiment  from  below,  would 

5cc\ir» 
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secure  perfect  tightness^  and  obviate  the  failure  which  often 
happened  in  the  horizontal  position,  from  the  fdUing  of  the 
borax  to  the  lower  side. 

In  this  view   (Plate  VIT.  fig.  16.),  I  filled  the  breech  in 
the  manner  described  above,  and  introduced  into  the  muzzle 
some  borax  (C)  supported  at  the  middle  of  the  tube  by  a 
quantity  of  sllcx  mixed  wltJi  botlle-2;lass  (B).     1  placed  the 
tube  so  prepared,  with  its  breech  plunged  into  a  crucible  filled 
with  sand  (E),  and  its  muzzle  pointing  upwards.     It  was 
now  my  object  to  apply  heat  to  the  the  nnizzle  half,  whilst  the 
other  remained  cold.     In  that  view,  I  constructed  a  furnace 
(fig.  14.  and  15.)?  having  a  muffle  placed  ve-itically   (cd), 
surrounded  on  all  sides  with  fire  {ee),  and  open  both  above 
(at  c),  and  below  (at  d).     The  crucible  just  nientioued,  with 
its  tube,  being  then  placed  on  a  support  directly  below  the 
vertical  muffle  (as  represented  in  fig.  14.  at  F),  it  v^as  raised 
so  that  the  half  of  the  tube  next  the  muzzle  was  introduced 
into  the  fire.      In  consequence  of  this,   the  borax   was  seen 
from  above  to  melt,  and. run  down  in  the  tube,  the  air  con- 
tained in   the  powder  escaping  in  the  f^jrm  of  bubbles,  till 
at  last  the  borax  stood  with  a  clear  and  stcadv  s/;irface  like 
that  of  water.     Some  of  this   salt,  i)eing   ihrowii   in  froni 
above,  by  means  of  a  tube  of  class,  the  liquid  surface  was 
raised  nearly  to  the  muzzle,  and,  after  all  iuid  been  allowed 
to  become  cold,  the  position  of  the  tube  was  reversed;  the 
muzzle  being  noiv   pluu'xed  into  tl'C  sand  (as  in  fig.  IJ.), 
and  the  brcecli   introduced  into  the  muftic.     In  several  ex- 
periments I  found  it  answer  well,   to  occupv  great  part  of 
the  space  next  the  muzzle  with  a  rod  of  sand  and  clav  pre- 
viously baked    (fig.  liJ.  KK),  wlilch   was  cither  introducid 
at  first,  along  with  the  pounded  borax,  or,  belnfT  made  red 
hot,  was  plunged  into  it  when  in  a  liquid  state.     In  manv 
cases  I  assisted  the  compactness  of  the  tube  bv  nicnns  of  an 
internal   glaze  of  borax  ;  the  carbonate  beiiro-  pUiced   ii\  a 
small  tube  (as  shown  in  fig.  IS). 

These  devices  answered  tlie  (^nd  proposed.     Tiircc-fourths 

of  the  tube  next  the  muzzle  was  found  completely  filled  with 

a  nuass, having  a  concave  te'raiination  at  both  ends,  (/"and  ,<7, 

rigs.  ]7,    18,    !9.)   showiiig  that  it  hau   siood   as    a  liciuid 
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in  the  two  opposite  positions  in  which  heat  had  been  appHcd 
to  it.  So  jireat  a  decree  of  tijihtness,  indeed,  was  obtained 
in  this  wav,  that  I  found  myself  subjected  to  an  unforeseen 
source  of  faihu-e.  A  nr.niber  of  the  tubes  failed,  not  by 
explosion,  but  hv  the  formation  of  a  niinule  longitudinal 
fissure  at  the  breech,  through  which  the  borax  and  carbonic 
acid  escaped,  I  saw  that  this  arose  from  the  expansion  of 
the  borax  when  in  a  liquid  state,  as  happened  with  the  fusi^ 
ble  metal  in  the  experiments  with  iron  barrels ;  for  the  cre- 
vice here  formed  indicated  the  exertion  of  some  force  acting 
very  powerfully,  and  to  a  very  small  distance.  Accordingly, 
this  source  of  failure  was  remedied  bv  the  introduction  of 
a  very  small  air  lube.  This,  however,  was  used  only  in  a 
few  experunents. 

In  the  coarse  of  the  years  ISOI,  1S02,  and  1803,  I  made 
a  number  of  experiments,  by  the  various  methods  above  de- 
scribed, amounting,  together  with  those  made  in  gun-bar- 
rels, to  one  hundred  and  fifty-six.  In  an  operation  so  new, 
and  in  which  the  apparatus  was  strained  to  the  utmost  of 
its  power,  constant  success  could  not  be  expected;  and,  in 
fact,  many  experiments  failed,  whollv  or  partlallv.  The  re- 
sults, however,  upon  the  whole,  were  satisfactory,  since 
they  seemed  to  establish  some  of  the  essential  points  of  this 
inquiry. 

These  experiments  prove,  that,  by  mechanical  constraint, 
the  carbonate  of  lime  can  be  made  to  undergo  stronsf  heat 
without  calcination,  and  to  retain  almost  the  whole  of  its 
carbonic  acid,  which,  in  an  open  lire,  at  the  same  tempe- 
rature, would  have  been  entirely  dilvcn  oft';  and  that,  in 
these  circumstances,  heat  produces  some  of  the  identical 
eflfects  ascribed  to  It  In  the  Iluttonlan  theory. 

By  this  joint  action  of  heat  and  pressure,  the  carbonate  of 
lime,  which  had  been  introduced  in  the  state  of  the  finest 
powder,  is  agglutinated  into  a  firm  mass,  possessing  a  degree 
of  hardness,  compactness,  and  s]-)cclfic  gravity*,  nearly  ap- 
proaching to  these  qualities  in  a  sound  limestolie ;  and  some 
of  the  results,  by  their  saline  fracture,  by  their  seml-trans- 

*  Sec  ^Appendix — 'to  be  given  in  n  future  Number.) 
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parency,  and  their  SLisceptibility  of  polish,  deserve  the  name 
of  marble.     * 

The  same  trials  have  been  made  with  all  calcareous  sub- 
stances^ with  chalkj  common  limestone,  marble,  spar,  and 
the  shells  of  fish.  All  have  shown  the  same  general  pro- 
perly, \\ith«ome  varieties  as  to  temperature.  Thus  1  found, 
that,  in  the  same  circumstances,  chalk  was  more  susceptible 
of  agglutination  than  spar  ;  the  latter  requiring  a  heat  two 
degrees  higher  than  the  former,  to  bring  it  to  the  same  pitch 
of  agglutination. 

The  chalk,  used  in  \i)\  first  experiments  aKvays  assumed 
the  character  of  a  yellow  marble,  owinsz  probablv  to  some 
slight  contamination  of  iron.  When  a  solid  piece  of  chalk, 
whose  bulk  had  been  previously  measured  in  the  gasrc  of 
Wedgcwood's  pyrometer,  was  subm.ittcd  to  heat  under  com- 
pression, its  contraction  was  remarkable,  proving  the  ap- 
proach of  the  particles  durins;  their  consolidation;  on  these 
occasions,  it  was  found  to  shrink  three  times  move  than  the 
pyrometer-pieces  in  the  same  temperature.  It  lo^t,  too,  al- 
most entirely,  its  power  of  imbibing  water,  and  acquired  a 
great  additional  specific  gravity.  On  several  occasions  I  ob- 
served, that  masses  of  chalk,  which,  before  the  experiment, 
had  shown  one  uniform  character  of  whiteness,  assumed  a 
stratified  appearance,  indicated  by  a  series  of  parallel  layers 
of  a  brown  colour.  This  circumstance  may  hereafter  throw 
light  on  the  geological  history  of  this  extraordinary  sub- 
stance. 

I  have  said,  that,  by  mechanical  constraint,  almost  the 
whole  of  the  carbonic  acid  was  retained.  And,  in  truth,  at 
this  period  some  loss  of  weight  had  been  experienced  in  all 
the  experiments,  both  with  iron  and  porcelain.  But  even 
this  circumstance  is  valuable,  by  exhil)itinej  the  iniiuence 
of  the  carbonic  acid,  as  varied  by  its  quantity. 

When  the  loss  exceeded  10  or  15  per  cent.*  of  the  wcicrht 
of  the  carbonate,  the  result  was  always  of  a  friable  texture, 

*  I  have  found  that,  in  open  fire,  the  entire  loss  sustained  bv  the  carbonate 
yaries  in  dilTerent  Vands  from  4lJ  to  ■15-5  per  cent. 
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and  without  any  stony  character;  when  less  than  2  cr  3  per 
cent.,  it  was  considered  as  good,  and  possessed  the  proper- 
ties of  a  natural  carbonate.  In  the  intermediate  cases,  when 
the  loss  amounted,  lor  instance,  to  6  or  8  per  cent.,  the 
result  was  sometimes  excellent  at  (Irst,  the  substance  bear- 
ing every  appearance  of  soundness,  and  often  possessing  a 
high  character  of  crystallization  ;  but  it  was  unable  to  resist 
the  action  of  the  air  j  and,  by  attracting  carbonic  acid  or 
moisture,  or  both,  crumbled  to  dusi  more  or  less  rapidly, 
according  to  circumstances.  This  seems  to  prove,  that  the 
carbonate  of  lime,  though  not  fullv  saturated  with  carbonic 
acid,  may  possess  the  properties  of  liuicstone  ;  and  perhaps 
a  difference  of  this  kind  may  exist  among  natural  carbonates, 
and  give  rise  to  their  different  degrees  of  durability. 

I  have  observed,  in  n)any  cases,  that  the  calcination  has 
reached  only  to  a  certain  depth  into  the  mass  ;  the  internal 
part  remaining  in  a  state  of  complete  carbonate,  and,  in  ge- 
neral, of  a  very  fine  quality.  The  partial  calcination  seems 
thus  to  take  place  in  two  different  modes.  Bv  one,  a  small 
proportion  of  carbonic  acid  is  taken  from  each  particle  of 
carbonate  ;  bv  the  other,  a  portion  of  the  carb(niate  is  quite 
calcined,  while  the  rest  is  left  entire.  Perhaps  one  result  is 
the  effect  of  a  feeble  calcining  cause,  acting  during  a  long 
time,  and  the  other  of  a  strong  cause,  acting  for  a  short 
time. 

Some  of  the  results  which  seemed  tlie  most  perfeat  when 
first  produced,  have  been  subject  to  decay,  owing  to  partial 
calcination.  It  happened,  in  some  degree,  to  the  beautiful 
specimen  produced  on  the  3d  of  March  180J,  though  a 
fresh  fracture  has  restored  it. 

A  specimen,  too,  of  marble,  formed  from  pounded  spar, 
on  15th  May  ISOl,  was  so  complete  as  to  deceive  the  work- 
man employed  to  polish  it,  who  declared,  that,  were  the 
substance  a  little  whiter,  the  quarry  from  which  It  was  taken 
would  be  of  great  value,  if  it  lay  within  reach  of  a  market. 
Yet,  in  a  few  weeks  after  its  formation,  it  fell  to  dust. 

Numberless  specimens,  h<nvever,  have  been  obtained  which 
resist  the  air,  and  retain  their  polish  as  well  as  any  marble. 

Some 
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Some  of  them  continue  in  a  perfect  state,  though  they  have 
been  kept,  without  any  precaution,  during  four  or  five  years. 
That  set,  in  particular,  remain  perfectly  entire,  which  were 
shown  last  year  in  this  society,  though  some  of  ihera  were 
made  in  1799,  some  in  iSOl  and  1S02,  and  though  the  first 
eleven  were  long  soaked  in  water,  in  the  trials  made  of  their 
specific  gravity. 

A  curious  circumstance  occurred  In  one  of  these  experi- 
ments, which  may  hereafter  lead  to  important  consequences. 
Some  rust  of  iron  had  accidentally  found  its  way  into  the 
tube:  ten  grains  of  carbonate  were  used,  and  a  heat  of  28° 
was  applied.  The  tube  had  no  flaw;  but  there  was  a  cer- 
tainty that  the  carbonic  acid  had  escaped  through  \ts  pores. 
When  broken,  the  place  of  the  carbonate  was  found  occu- 
pied, partly  by  a  black  slaggy  matter,  and  partlv  by  spheri- 
cles  of  various  sizes,  from  that  of  a  small  pea  downwards, 
of  a  white  substance,  which  proved  to  be  quicklime;  the 
sphericles  being  interspersed  through  -the  slag,  as  spar  an«i 
agates  appear  in  whinstone.  The  slag  had  certainly  been 
produced  by  a  mixture  of  the  iron  with  the  substance  of  the 
tube;  and  the  spherical  form  of  the  quicklime  seems  to 
show  that  the  carbcmate  had  been  in  fusion  along  with  tlie 
slag,  and  that  they  had  separated  on  the  escape  of  "Ihe  car- 
bonic acid. 

The  subject  was  carried  thus  far  in  1803,  when  I  should 
probably  have  published  mv  experiments,  had  I. not  been 
induced  to  prosecute  the  inquiry  bv  certain  indications,  and 
accidental  results,  of  a  nature  too  irregular  and  uncertain  to 
meet  the  public  eye,  but  which  convinced  me  that  i't  was 
possible  to  establish ,  by  experiment,  the  truth  oi'  all  that  was 
hypothctlcally  assumed  in  the  Huttonian  theory. 

The  principal  object  was  now  to  accomplish  the  entire 
fusion  of  the  carbonate,  and  to  obtain  spar  as  the  result  of 
that  fusion,  in  imitation  of  what  we  conceive  to  ha\e  taken 
place  in  nature. 

It  was  likewise  important  to  acquire  the  power  of  retain- 
ing all  the  carbonic  acid  of  the  carbonate,  both  on  account 
of  the  fact  itself,  and  oil  account  of  its  consequences  ;  the 
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result  being  visibly  improved  by  every  approach  towards 
complete  saturation.  I  therel'ore  became  anxious  to  inves- 
tigate the  cause  of  the  partial  calcinations  which  had  always 
taken  place,  to  a  greater  or  a  less  degree,  in  all  these  experi- 
ments. The  question  naturally  suggests  itscU", — What  has 
become  of  the  carbonic  acid  separated  in  these  partial  cal- 
cinations from  the  earthy  basis?  Has  it  penetrated  the  ves- 
sel, and  escaped  entirely  ;  or  has  it  been  retained  within  it 
iij  a  gaseous,  but  highly  compressed  state  ?  It  occurred  to 
me,  that  this  questitju  might  be  easily  resolved,  by  weighing 
the  vessel  before  and  after  the  action  of  heat  upon  the  car- 
bonate. 

AVith  iron,  a  constant,  and  inappreciable  source  of  irregu- 
larity existed  in  the  oxidation  of  the  barrel.  But  with  porce- 
lain the  thing  was  easy  j  and  I  pui  it  in  practice  in  all  my 
experiments  with  this  material,  which  were  made  afier  the 
question  had  occurred  to  mc.  The  tube  was  weighed  as  soon 
as  its  muzzle  was  closed,  and  again  after  the  breech  had  been 
exposed  to  the  tire ;  taking  care,  in  both  cases,  to  allow  all 
to  cool.  In  evcrv  case  I  found  sonic  loss  of  weight,  proving 
that,  even  in  the  best  experiments,  the  tubes  were  pene- 
trated to  a  certain  degree.  I  next  wished  to  try  if  any  of 
the  carbonic  acid  separated,  reinaiued  within  the  tube  in  a 
gaseous  form  ;  and  in  that  view,  I  wrapped  the  tube,  which 
had  just  been  weighed,  in  a  sheet  of  paper,  and  placed  it,  so 
surrounded,  on  the  scale  of  the  balance.  As  soon  as  its 
weight  was  ascertained,  I  broke  the  tube  by  a  smart  blow, 
and  then  replaced  upon  the  scale  the  paper  containing  all  the 
fragments.  In  those  experiments,  in  which  entire  calcina- 
tion had  taken  place,  the  weight  was  found  not  to  be 
changed,  for  all  the  carbonic  acid  had  already  escaped  during 
the  action  of  heat.  But  in  the  good  results  I  always  found 
that  a  loss  of  weight  was  the  consequence  of  breaking  the 
tube. 

These  facts  prove,  that  both  causes  of  calcination  had 
operated  in  the  porcelain  tubes ;  that,  in  the  cases  of  small 
loss,  part  of  the  carbonic  acid  had  escaped  through  the  ves- 
sel, and  that  part  had  been  retained  within  it.     I  had  n\ 
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viev^'  methods  by  which  die  last  could  be  counteracted  ;  but 
I  saw  no  remedy  for  the  first.  I  began,  therefore,  to  de- 
spair of  ultimate  success  with  tubes  of  porcelain  *. 

Another  circumstance  confirmed  me  in  this  opinion,  I 
found  it  impracticable  to  apply  a  heat  above  27°  to  these 
tubes,  when  charged  as  above  with  carbonate,  without  de- 
stroying them,  either  by  explosion,  by  the  formation  of  ^ 
minute  rent,  or  by  the  actual  swelling  of  the  tube.  Some 
times  this  swelling  look  place  to  the  amount  of  doubling 
the  internal  diameter,  and  yet  the  porcelain  held  tight,  the 
carbonate  sustaining  but  a  very  small  loss.  This  ductility 
of  the  porcelain  in  a  low  heat  is  a  curious  fact,  and  shows 
what  a  range  of  temperature  is  embraced  by  the  gradual 
transition  of  some  substances  from  a  solid  to  a  liquid  state  ; 
for  the  same  porcelain  vvhich  is  thus  susceptible  of  being 
stretched  out,  without  breaking,  in  a  heat  of  27°,  stands  the 
heat  of  132'*,  without  injury,  when  exposed  to  no  violence, 
the  angles  of  its  fracture  remaining  sharp  and  entire. 
[To  be  continufd.] 


XXX\''.  A  ntiv  Fact  in  Galvanism.     Communicated  hi  a 

Correspondent. 

To  Mr.  Tilloih. 

SIR, 

\V  isMiNG  to  promote  Galvanic  inquiries  (when  unattended 
with  cruelty),  I  shall  beg  the  favour  of  von  to  insert  in  your 
Magazine  the  following  circumstances,  which  I  do  not  know 
have  been  observed  before  : 

In  trying  to  produce  the  nervous  fla-hings  bv  resting:  dif- 
ferent parts  of  the  face  on  a  cylinder  of  wood  covered  with 
tin-foil,  I  was  surprised  by  perceiving,  when  the  nose  was 
on  this  cylinder,  that  there  was  a  strong  disagreeable  smell, 
like  that  which  is  produced  in  making  inflammable  air  (hy- 

*  I  am  nevertheless  of  opinion,  that,  ia  some  situation?,  eipenrr.ents  with 
compression  may  be  carried  on  with  great  ease  and  advantage  in  such  tubes^ 
I  allude  to  the  situation  of  the  geoiogists  of  France  and  Gerinaiiv,  who  may 
easily  procure,  from  their  own  mariufactorie;,  tube*  cf  a  quality  far  superior 
to  any  thing  made  for  sale  in  this  country. 

droQCn 
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drogen  gas)  in  the  common  way,  with  sulphuric  acid, 
water,  and  iron  fiUngs.  This  result  I  experienced  several 
times  ;  the  cylinder  re&ling  on  the  copper  end  of  a  Galvanic 
trough  consisiing  of  25  pairs  ot"  platen,  2\  inch.  When  the 
nose  was  placed  on  a  cylinder  contu'cted  with  the  zinc  end, 
no  such  smell  was  produced.  Quere,  How  was  the  inflam- 
niable  air  (if"  any  was)  produced  to  make  so  strong  a  smell  ? 
The  first  time  I  perceived  this  smell  was  on  Saturday  last. 
I  again  tried  tlie  experiment  tliis  evening,  and  found  the 
same  result.  1  likewise  tried  it  with  two  troughs,  consistino; 
in  all  of  50  pairs  of  plates  ;  and  then  also  perceived  the 
gmell :  but  the  experiment  was  from  the  number  of  plates 
so  very  unpleasant  (the  shock  being  great)  that  I- did  not 
continue  it  very  long,  and  did  not  determine  whether  the 
smell  was  proportionally  strong. 

With  these  50  pairs  of  plates  another  effect  occurred, 
which  I  had  never  seen  before.  I  introduced  in  thp  circuit 
a  small  glass  tube  filled  with  milk  instead  of  water,  and 
whilst  it  remained  in  its  place  I  did  not  see  any  alteration 
take  place ;  but  when  T  took  out  the  wire,  which  was  a  silver 
one,  and  had  been  connected  with  the  zinc  end,  I  found  a 
sort  of  crust  adhering  to  it  which  looked  like  cream.  Qwt;e, 
Was  not  this  curd  formed  by  acid  from  the  zinc  end  ? 
A  gold  wire,  which  was  connected  with  the  copper  end,  I 
neglected  to  examine. 
April  7,  isoG.  ^  Frieiid  to  Physical  Inqiiiriei. 


XXXVI.  On  Vaccination.  An  Examination  of  several  of  the 
Mis-statements  of  Dr.  Rowley.  Bi/  Mr.  J.  J.  Haw- 
kins, of  L  ling  ton. 

To  Mr.  Tilloch. 

SIR, 

JlIaving  for  some  years  seen  the  most  beneficial  effects 
from  the  introduction  of  the  cow-pock,  as  well  from  the 
practice  of  many  of  my  friends,  as  with  several  I  have  my- 
self vaccinated,  I  felt  it  a  duty,  on  the  first  publication  of 
Dr.  Kowlcv's  pamphlet,  entitled  "  Cow -Pox  Inoculation  no 
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SecLirltv  against  Small-Pox  Infection,"  to  examine  some  of 
his  alleged  cases,  in  order  that  I  might  judge  for  myself, 
whether  I  ought  to  continue  favourable,  or  become  adverse 
to  the  new  inoculation. 

It  was  at  first  my  intention  to  examine  the  whole  of  his 
cases  J  but,  hearing  that  the  indefatigable  Dr.  Thornton  had 
undertaken  the  task,  and  knowing  he  was  better  qualified 
than  myself,  I  relinquished  it,  after  visiting  ten  of  the  218 
cases  detailed  in  Dr.  Rowley's  publication.  Of  these  ten, 
there  were  three  grossly  misrepresented ;  four  could  not  be 
proved  to  have  gone  regularly  through  the  cow-pock;  of 
one  no  information  could  be  had,  the  father  of  the  child 
having  died  a  twelvemonth  before  Dr.  Rowley  published  the 
case;  and  two  were  most  pointedly  in  favour  of  vaccination. 

Dr.  Rowley's  scandalous  pamphlet  would  have  been  to- 
tally unworthy  of  the  least  notice  had  he  not  addressed  him- 
self to  the  passions,  and  thereby  wrought  upon  the  credulity 
of  the  ignorant  and  unthinking ;  which  renders  it  necessary 
that  the  cause  of  truth  and  humanity  should  be  vindicated. 

I  understand  there  are  several  replies  to  Dr.  Rowley,  two 
only  of  which  have  come  into  my  hands ;  one,  a  most  ex- 
cellent satirical  piece,  by  ^'Atnleus;"  the  other  by  Dr. 
Thornton,  two  reports  only  of  whose  labours  are  as  vet  pub- 
lished :  so  far  as  he  has  alreadr  gone,  he  has  entirely  dis- 
proved and  overturned  Dr.  Rowley's  statements,  and  ex- 
posed the  baseness  of  anlivaccinarian  proceedings. 

From  my  own  observations  and  practice,  I  can  trulv  sav, 
I  have  met  with  nothing  but  the  most  satisfactorv  evidence 
in  favour  of  vaccine  inoculation,  and  therefore  I  conceive  it 
niv  duty  to  promote  it  by  all  the  means  in  my  power.  Al- 
though the  subject  is  so  well  handled  by  the  two  authors 
just  mentioned,  I  think  it  will  be  of  use  to  contribute  my 
mite  to  the  general  stock  of  evidence,  and  shall  be  glad  voa 
will  insert  in  your  valuable  Magazine  the  followins;  state- 
ment of  my  examination  of  the  ten  cases : 

Case  1.  The  case  of  Marianne  Lewis,  which  is  the  SSth 
in  Dr.  Rowley's  list,  and  the  subject  of  one  of  his  en- 
gravings, I  examined  with  very  particular  attention. 

The  doctor  states,  that  she  was  vaccinated  ^^at  the  Small- 
Pox 


CUo  On  Facet  nation. 

Pox  Hospital  yfpril  1803,  and  that  in  June  1804  she  broke 
out  in  the  head,  cars,  and  chest,  with  cow-pox  mange, 
cow-pox  hlueish  abscesses  :  lu/ieji  the  cold  iveather  camej 
tlieij  ivtre  better.  In  May  1805,  the  same  cow-pox  manoje, 
cow-pox  abscesses,  blucish  in  appearance,  attacked  the  child 
in  every  part  of  the  body,  from  the  head  to  the  foot ;  tliere 
were  nothing  but  cow-pox  mange,  cow-pox  gatherings  of 
matter,  cow-pox  ulcers,  excoriations  :  the  child  was  a  mere 
Lazarus,  covered  all  over  with  sores  and  disease  j  a  most 
disgusting  spectacle  of  terrible  disease.'' 

On  my  visiting  this  child  in  October  180.5,  the  mother 
told  me  that  it  \\as  vaccinated  in  May  1803.  There  were 
about  200  vaccinated  at  the  same  time.  She  never  carried 
her  to  be  seen  afterwards.  There  nas  no  regular  pustule, 
lilt  only  a  little  sore  without  injlammation,  iciiick  soon  healed 
tip.  The  child  was  particularly  healthy  till  April  1804,  when 
she  had  eruptions  on  the  head  and  breast,  which  continued 
^our  months.  She  was  then  quite  iccll,  till  May  last,  when 
the  eruptions  came  again,  and  extended  ail  over  the  bodv  : 
thev  arc  now,  for  the  most  part,  healed.  She  says  also,  that 
Dr.  Rowley  gave  it  as  his  opinion,  that  the  sore  was  neither 
cow -puck  nor  small-pox,  but  something  between  both. 

From  both  these  statements  it  appears  that  the  child  was 
inoculated  for  the  cow-pock,  and  afterwards  had  an  erup- 
tion ;  but  the  doctor  has  carefully  omitted  that,  which  would 
have  made  it  no  evidence  in  his  favour,  namely,  (hat  the 
child  did  vol  take  the  cow-pock,  although  inoculated  for  it, 
and  that,  for  eleven  months  after  the  inoculation,  she  was 
particularly  Iieallhy. 

There  is  some  did'erence  also  in  the  time  of  the  eruption  : 
the  doctor  states  it  to  commence  in  .Tune,  and  to  become 
letter  in  cold  lueather  ;  but  the  mother  says  it  commenced 
in  April,  and  continued  four  months,  (//'//  August,  the  hot- 
test month  in  the  year,)  when  the  child  was  quite  well,  till 
the  May  following. 

From  mv  own  examination  T  am  induced  to  believe  that 
the  eruption  was  very  far  from  being  all  over  the  body ; 
but  It  was  sufficient  for  the  doctor's  purpose,  if  he  could 
arv  vvav  twist  facts   to  favour  the   antl vaccine  principles, 

for 


On  Vaccination.  1G"t 

for  which  end  he  has  most  grossly  misrepresented  this 
ease. 

Case  2.  Mr.  Joules's  son,  Dr.  Rowley's  36th  case,  stated 
as  follows  : — "  Vaccinated  at  the  Small -Pox  Hospital ;  ter- 
rible tumour  in  the  face,  of  which  a  drawing  is  given  re- 
sembling an  ox." 

I  saw  this  child,  with  his  parents,  in  November  ISO.5. 
The  father  told  me  that  the  boy  was  vaccinated  four  or  five 
years  since :  soon  afterwards  he  InJ  a  slight  breaking  out 
on  the  face,  which  continued  about  a  month  :  from  that 
time  he  was  perfectly  well  for  three  or  four  years,  when  a 
sv.elling  came  in  his  cheek,  but  was  attended  with  so  little 
pain,  that  it  did  not  hinder  his  playing  in  the  street? 
as  much  as  other  boys.  Mr.  Joules  said,  Dr.  Rowley  pro- 
mised to  undertake  the  cure  gratis,  but  never,  troubled  him- 
self about  it  after  he  had  the  boy's  picture.  The  fulher  and 
viother  Loth  declared  they  did  not  think  the  s/celiing  was 
earned  ly  the  cow-pock.  It  appeared  to  me  a  scrophulous 
case,  and  nothing  could  be  further  fetched  than  the  notion 
of  its  resembling  an  ox. 

Case  3.  Mr.  Wild's  child,  the  doctor's  13jth  case,  who, 
he  savs,  took  the  small-pox,  in  the  natural  wav,  in  Au- 
gust 180.5,  although  vaccinated  two  years  before. 

I  saw  the  mother  and  child  in  October  1805.  She  said 
the  child  was  vaccinated  tJiree  or  fovr  years  before  it  took 
the  small-pox ;  but  the  place  of  inoculation  was  ver}'  small, 
and  did  not  appear  like  the  cow-pock  she  had.  seen  in  other 
persons ;  from  whence  it  is  evident,  although  the  child  v/as 
inoculated  for  the  cow-pock,  it  did  not  receive  it.  Is  it  anv 
wonder  then,  that  the  small-pox  infection  took  place  when 
the  child  was  exposed  to  it?  Certainly  not.  And  it  is  there- 
fore a  gross  misrepresentation  of  the  case,  to  call  it  an  in- 
stance of  cow-pock  failure. 

Case  4.  Mr.  Colson's  grandson,  Dr.  Rowlev's  137th 
case.  This  he  states  took  the  sniall-pox  two  years  after 
cow-pox. 

In  October  1S05,  I  saw  Mr.  Colson,  the  a;randfathcr,  atid 
also  the  child's  mother,  who  uas  but  seventeen  years  of  ao-e 
when  her  child  v/as  vaccmated;  and  thoughtlessly  neglected 

to 
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to  carry  it  to  the  Skinner-street  station,  where  it  was  inocil- 
latecl,  to  be  examined  so  often  as  required  by  the  rules  of  the 
institution.  This,  she  told  me,  was  entered  in  the  books  at 
the  station.  It  therefore  cannot  be  known  that  the  child 
went  regularly  through  the  cow-pock. 

Cases  5  and  6.  Mrs.  Little's  two  children,  Dr.  Rowley's 
77th  case.  He  states  the  small-pox  happening  three  years 
after  vaccination  :  but  from  every  information  I  could  ob- 
tain from  the  mother  and  others,  there  isiio  proof  that  they 
passed  regularly  through  the  cow -pock,  and  consequently 
they  ought  not  to  have  been  brought  forward  as  cases 
against  vaccination. 

Case  7.  Mr.  Nicholson's  boy,  the  doctor's  35th  case: 
*■'  Small-pox  two  years  after  vaccination."  The  regularity 
of  the  vaccination  is  not  proved  ;  and  there  is  no  other  evi- 
dence of  the  child's  having  the  small-pox,  than  Dr.  Rowley's 
saving  there  was  one  small-pock  on  its  posteriors,  from 
which  he  could  have  taken  matter  ! 

Case  8.  Mr.  Rice's  child,  case  197  of  Dr.  Rowley.  I 
could  obtain  no  other  information,  than  that  Mr.  Rice  had 
been  dead  above  a  year,  and  the  family  removed,  but  could 
not  learn  where. 

Cases  9  and  10.  Elizabeth  and  William  Keen,  Dr.  Row- 
ley's 37th  and  38th  cases  ;  both  of  which  he  states  thus: 
"  Vaccinated  May  10th,  1803  ;  small -pox  29th  of  May." 

I  saw  these  two  children,  with  their  mother,  in  Novem- 
ber 1805.  Jrler  relation  was  as  follows: — She  has  three 
children,  one  of  whom  took  the  small- pox  in  tlie  natural 
way,  and  had  them  very  severely  ,•  and  there  was  no  doubt 
of  the  other  two  having  caught  the  infection  ;  but,  by  the 
advice  of  some  friends,  she  had  them  vaccinated,  hoping 
thereby  to  lessen  the  virulence  of  the  small-pox.  The  result 
justified  the  procc(Virc  :  the  two  vaccinated  cliildrcn  passed 
through  the  small-pox  so  favourably,  that  their  Iiealths  were 
scarcely  impaired,  and  it  was  not  easy  to  determine  which 
of  the  two  diseases  preuoniinaied  in  the  constitution  ;  whereas 
the  one  that  was  not  vaccinated,  languislied  under  a  most 
distressing  confluent  small-pox,  which  left  numerous  inde- 
lible marks  al!  over  the  face  j  besides  a  large  and  disgusting 

scar 
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scar  on  the  neck,  just  above  the  right  clavlcula;  together 
'vith  a  general  clebihty,  which  six  months  oi' time  had  hardly 
lessened. 

Thus  is  seen,  that  these  two  cases,  which  Dr.  Rowley 
has,  by  misrepresentation,  endeavoured  to  warp  to  his  own 
purposes,  are  most  pointedly  and  strongly  favourable  to  vac- 
cination :  how  tar  it  is  so  with  the  rest  on  his  black  list, 
uill  no  doubt  appear  soon,  from  the  labours  of  Dr.  Thorn- 
ton. I  have  much  reason  to  believe  they  will,  for  the  most 
part,  be  proved  to  be  misrepresentations  of  facts,  in  them- 
selves neither  for  nor  against  vaccination :  some  few  mis- 
takes may  have  arisen  from  the  inexperience  of  the  early  vac- 
cinators,— this  uas  to  be  expected  bv  every  rational  person  : 
many  of  the  cases  will  be  found  highly  favourable  to  vac- 
cination;  but  a  considerable  number  of  them  contain  their 
own  refutation,  which  any  one  who  reads  with  attention 
may  discover.     I  am,  sir, 

Your  humble  servant, 
isUngton,  John  J.  Hawkins. 

March  *24,  1806. 


XXXVII.  On  tJie  Method  of  extracting  Spirits  from  Po- 
tatoes. By  M.  Germain,  Chemist  to  the  Military  Hos- 
pital at  Hanau  *. 

At  has  been  the  practice,  for  a  long  time  past,  in  Germany 
to  distil  spirits  from  potatoes.  In  the  eastern  part  of  Prussia, 
and  in  Lithuania,  they  employ  an  immense  quantity  of  these 
vegetables  in  distillation.  In  these  countries  thev  are  gene- 
rally planted  as  the  first  crop  in  grounds  which  had  been  for- 
merly untilled ;  and  with  proper  care,  and  in  good  seasons, 
they  produce  abundantly.  The  residue,  after  distillation,  is 
an  excellent  drink  for  cattle,  particularlv  cows,  whose  milk 
is  greatly  increased  by  the  use  of  it.  When  potatoe  spi- 
rit is  properly  distilled,  if  not  mixed  with  any  foreign  mat- 
ter, and  if  the  potatoes  have  not  been  heated  too  much, 
or   burnt,    during    their   preparation,    it   has  a   taste    and 

*  Froni  Annahs  de  Chirrdc,  torne  Ivi.  p.  £07. 
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flavour  far  superior  to  the  spirit  produced  from  barley  or 
oats,  which  is  preferred  only  from  custom. 

It  has  been  said  that  potatoc  spirit  sours  easily,  and  is 
spoiled  upon  crossing  the  line  :  as  I  have  not  had  aji  oppor- 
tunity of  proving  the  contrary,  I  have  nothing  to  say  at  pre- 
sent to  these  two  objections ;  I  know,  however,  for  certain, 
that  it  has  been  preserved  in  good  condition  for  eighteen 
months,  and  that,  according  to  the  areometer  of  Richter*, 
regulated  for  the  experiment,  it  marked  the  33th  degree, 
without  having  lost  any  of  its  good  qualities,  or  being 
soured.  From  the  result  of  this  experiment  I  have  every 
reason  to  believe  that  this  spirit,  if  well  prepared,  is  no  more 
subject  to  the  two  inconveniences  with  which  it  is  re- 
proached, than  that  produced  from  grain,  and  that  every 
thing  which  has  been  said  against  it  has  arisen  from  pre- 
judice. 

Method  of  performing  the  Operation  of  producing  Potatoe 

Spirit. 

A  sufficient  quantity  of  malt  must  be  added  to  the  pota- 
toes; for  instance,  100  bushels  of  potatoes  require  17  bushels 
and  a  half  of  malt ;  «nd  this  quantity  will  produce  five  hogs- 
heads of  spirits,  which,  according  to  the  areometer  of  Rich- 
ter, marks  from  the  36th  to  tlie  38th  degree. 

I  know  also,  by  experience,  that  out  of  120  bushels  of 
potatoes,  and  10  of  m.iit,  we  obuin  the  same  quantity  of 
spirit,  and  of  the  same  strength.  It  may  be  tliought,  per- 
haps, that  to  produce  the  same  quantity  of  spirits  from  po- 
tatoes, it  requires  a  larger  proportion  of  fermenting  materials 
than  common  grain  does,  as  well  as  more  room,  a  greater 
number  of  casks,  and  a  greater  expense  of  firing :  but  all 
this  is  a  mistake;  because  the  satne  casks  which  contain  a 
determinate  quantity  of  grain  w  ill  contain  an  equal  quantity 
of  potatoes  and  malt.     These  will  also  produce  the  same 

*  PJchter's  areometer  is  the  same  as  that  of  Baume,  with  this  exception, 
that  each  degree  of  the  former  instrument  is  constructed  after  experiments 
expressly  made  for  the  purpose.  The  scale  is  graduated  into  KX)  parts,  in 
such  a  manner  that  the  number  at  the  level  of  the  liquid  denotes  the  quan- 
tity of  alcohol.  Thus,  36,  indicates  36  parts  of  alcohol  in  lOO  parts  of  the 
liquid. 

3  quantity 
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'J^uantlty  of  spirits,  provided  care  is  taken  not  lo  dilute 
the  potatoes  so  much  as  grain,  because  they  have  not  the 
same  property  of  sweUing  which  grain  has ;  and  provided 
also,  that  a  good  fermentation  has  been  produced,  and  the 
spirits  have  not  been  burned  in  the  still.  As  for  the  fewel 
required  to  prepare  the  potatoes,  the  additional  expense  is 
trifling,  although,  in  every  case,  boiling  water  is  made  use 
of.  Water  in  this  state  is  used  to  prepare  the  potatoes,  as 
the  operation  is  performed  by  means  of  the  steam  of  the 
water,  which  it  is  necessary  to  keep  boiling  half  an  hour  or 
three  quarters  longer,  according  to  the  quantity  of  potatoes 
employed ;  and  this  is  the  only  additional  expense  which 
may  be  reckoned  upon. 

The  preparation  of  the  potatoes  must  be  carried  on  In  ves- 
sels made  of  oak,  the  staves  of  which  ought  to  be  very  thick 
and  solid,  and  the  bottom  bound  round  with  iron,  in  order 
to  guard  against  accidents  in  removing.  The  top  of  the 
vessel  must  have  a  square  aperture,  with  a  thick  covering, 
which  should  fit  exactly ;  this  aperture  serves  to  let  the  po- 
tatoes into  the  vessel  after  being  well  washed  :  there  ought 
to  be  another  smaller  aperture  in  the  side,  with  a  covering 
to  shut  close,  for  the  purpose  of  drawing  the  potatoes  out  of 
the  vessel. 

It  is  then  placed  upon  a  tressel  by  the  side  of  a  still,  dif- 
ferent from  that  which  is  used  for  general  purposes.  On 
the  same  side,  i.  e.  opposite  to  the  still,  and  a  little  above 
the  lower  part  of  the  tun,  there  is  an  aperture  into  which 
the  beak  of  the  still  is  inverted,  by  means  of  which  the 
steam  is  conveyed  to  the  potatoes.  In  the  centre  of  the  bot- 
tom of  the  tun  there  should  be  another  small  aperture,  throucrh 
which  to  evacuate  any  thick  fluids  which  may  collect  in  the 
lunj  and  in  order  that  the  weight  of  the  potatoes  may  not 
choke  it,  the  cover  should  be  made  to  open  inwards.  When 
the  potatoes  are  prepared,  which  the  workmen  will  easilv 
discover  by  means  of  the  apertures  in  the  tun  already  de- 
scribed, the  beak  of  the  alembic  is  withdrawn  :  the  potatoes 
are  immediately  afterwards  ground  by  a  machine,  or  a  kind 
of  handmill,  placed  before  the  tun  close  to  the  small  side- 
aperture.     This  mill  is  composed  of  two  cylinders  of  very 
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hard  wood,  or  stone,  which  may  be  drawn  more  or  less  to- 
gether, as  occasion  requires,  by  means  of  a  wheel  and  a 
handle  to  it,  which  serves  to  drive  the  axles  of  the  cylinders 
together. 

Above  the  cvruulcrs  there  Is  a  trough  or  hopper,  into 
which  the  potatoes  are  put  after  being  drawn  out  of  the  tun, 
by  little  and  little,  by  means  of  a  shovel  ;  and  being  bruised 
by  the  action  of  the  cylinders  in  this  trough,  they  fall  imme- 
diately into  a  tub  placed  below  them.  What  renders  this 
tub  indispensable,  is,  that  below  each  cylinder  there  is  an 
iron  scraper,  to  detach  the  boiled  potatoes  which  may  ad- 
here to  the  cylinders. 

When  the  potatoes  are  thus  prepared,  the  grated  barley 
is  put  into  a  tub  and  diluted  with  lukewarm  water,  taking 
care  not  to  dilute  it  too  mucli ;  the  potatoes  are  then  mixed 
with  it  hv  tubfulls  as  they  are  ground,  and  when  they  are 
finished  the  necessary  quantity  of  water  is  added,  and  both 
ingredients  are  stirred  until  perfectly  well  mixed,  and  not  the 
least  lump  left.  The  liquor  is  then  left  to  settle ;  stirring  it, 
however,  at  intervals  until  the  whole  is  cold,  and  in  a  proper 
state  to  receive  the  yeast. 

In  some  places  beer  yeast  is  used  ;  but  in  others  an  arti- 
ficial ferment  is  prepared,  composed  simply  of  clean  ground 
rice.  This  last  yeast  is  prepared  by  kneading  the  ground 
rice  in  cold  water;  boilins;  water  is  then  added  until  a  thick 
broth  is  formed.  All  the  efficacy  of  this  preparation  results 
from  the  care  taken  in  heating  it :  if  too  nmch  or  too  little 
heated,  the  whole  mass  will  be  spoiled. 

To  conclude : — It  may  be  observed  that  potatoes  ferment 
much  more  easily  than  grain,  and  require  less  yeast ;  the  fer- 
mentation besides  is  very  strong,  and  produces  a  great  quan- 
tity of  froth  ;  but  it  does  not  operate  alike  through  the 
whole  of  it,  because,  in  particular  places,  the  gross  and 
membranous  part  of  the  potatoes  forms  a  strong  crust  above, 
through  which  the  froth  cannot  penetrate  so  easily.  Expe- 
rience shows  that,  upon  distilling  potatoe  spirits  with  car- 
rots and  beet-root,  the  spirit  then  drawn  is  better  and  more 
abundant  than  when  made  with  potatoes  and  beet-root 
alone;  and  the  advantages  reported  to  have  been  derived 

from 
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from  this  last  method  of  proceeding  have  not  been  con- 
firmed :  on  the  contrary,  it  is  completely  proved,  that  the 
addition  of  carrots  gives  the  spirits  an  exquisite  taste  and 
flavour. 

Chemists  pretend  that  it  is  the  saccharine  substance  which 
causes  the  vinous  fermentation  ;  that  the  more  of  this  sub- 
stance any  body  contains,  the  better  adapted  it  is  for  fer- 
mentation. The  present  experiments  on  potatoes  seem  to 
prove  that  this  assertion  is  not  strictly  correct ;  for  they  con- 
tain no  saccharine  substance,  but  merely  starch,  and  yet  they 
ferment.  We  see  in  corn,  that  the  quantity  of  spirits  is  in 
proportion  to  that  of  the  starch,  or  perhaps  the  glutinous 
substance  which  it  contains:  wheat,  for  instance,  which 
contains  both  the  one  and  the  other,  in  greatest  abundance, 
yields  also  the  greatest  quantity  of  spirits. 

The  opinion  of  those  who  assert  that  corn  in  germinating 
acquires  thereby  a  mildness,  seems  to  me  of  no  weight,  be- 
cause hitherto  little  light  has  been  thrown  on  the  subject ; 
■which  has  not  been  yet  exhausted  by  rigorous  experiments 
comparing  the  different  kinds  of  grain,  germinated  and  not 
germinated.  There  are  some  very  intelligent  distillers,  who 
still  doubt  if  a  determinate  quantity  of  grain  produces  a 
greater  quantity  of  spirits  because  that  grain  has  germi- 
nated. 


XXXVIII.  Means  of  destroying  the  Insects  and  Caterpillars 
which  attack  Fruit  Trees.  By  Madan  GA90N  Dufour*. 

W  E  know,  by  sad  experience,  that  the  husbandman  has 
every  year  some  accidents  which  unexpectedly  diminish  or 
destroy  the  produce  of  his  ground,  without  having  to  re- 
proach himself  with  any  want  of  care  or  attention. 

The  present  year,  for  instance  (1805),  offers  a  singularity 
which  I  have  not  before  perceived.  In  some  districts  the 
cherry-tree  has  experienced,  at  the  time  of  its  blossoming, 

*  From  Billiothique  Physique  Economique,  No.  12,  August  1805. 
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colds  and  winds  which  have  prevented  it  from  setting ;  but 
another  plague,  not  less  disastrous,  has  attacked  the  cherry- 
trees  and  plum-trees  over  several  districts  in  France. 
Great  swarms  of  little  animals  resembling  v'lne-frctters,  but 
which  are  not  so  in  reality,  established  their  habitations  at 
the  extremity  of  the  branches  of  the  cherry-trees.  As  soon 
as  a  branch  was  attacked,  the  leaves  curled,  and  the  juice 
was  dried  up.  On  opening  the  leaf  a  considerable  number 
of  anfs  was  discovered,  which,  jointly  with  the  insect  which 
began  the  ravages,  sucked  the  branch,  and  made  it  wither. 
What  I  have  remarked  is,  that  usually,  when  the  vine-fret- 
ters  attack  any  tree,  the  neighbouring  tree  very  soon  expe- 
riences the  same  fate ;  but  the  attack  of  this  year  is  only 
partial.  In  an  alley  of  cherry-trees  which  I  possess  there 
have  seven  been  attacked,  but  not  those  which  are  next 
each  other.  One  tree  was  placed  between  two  which  wero 
very  much  damaged  by  these  insects,  and  yet  this  one  was 
not  hurt. 

On  these  vermin  the  smoke  of  tobacco  had  no  effect  at 
all :  this  convinces  me  that  they  are  different  from  the  ordi- 
nary kind. 

Plum-trees,  when  attacked  by  the  same  insect,  do  not  lose 
their  fruit  like  the  cherry-trees ;  but  the  little  animals  cover 
them  with  more  rapidity,  so  as  to  extirpate  even  the  appear- 
ance of  fruit. 

Having  effectually  watered  a  low  plum-tree,  I  covered  it 
with  ashes,  in  the  manner  we  treat  beans  and  cabbages,  and 
the  vermin  were  destroyed  :  but  this  is  only  practicable  with 
a  tree  of  low  height. 

I  made  one  remark,  which  I  think  is  essential  to  commu- 
nicate :  it  is,  that  plum-trees  planted  in  ground  which  is  not 
necessarily  watered,  are  less  attacked  by  these  insects  than 
those  which  have  experienced  a  humidity  communicated  by 
the  plants  in  their  neighbourhood,  to  which  watering  Is  ab- 
solutely necessary.  I  had  one  planted  in  a  bed  of  arti- 
chokes :  we  know  very  w^ell  that  this  plant  requires  plenty 
of  water;  and  the  tree  was  entirely  covered  with  insects.  Its 
leaves  withered^  and  the  fruit  fell  off;  while  two  other  plum- 
trees. 
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trees,  in  ground  not  watered  at  all,  were  much  less  attacked. 
This  convinces  me  that  these  were  not  the  ordinary  vermin 
abundant  in  dry  seasons. 

I  was  only  able  to  protect  mv  cherries  a  little,  by  cutting 
off  the  extremities  of  the  damaged  branches. 

Several, people  had  recourse  to  sulphur;  but  I  did  not  fol- 
low that  rtiethod.  The  smoke  of  sulphur  destroys  the  insect, 
I  admit,  but  it  is  at  least  equally  dangerous  to  the  tree ;  I 
always  prefer  an  aspersion  of  the  tree  with  soap-suds.  This 
very  year  I  experienced  the  good  efiects  of  it.  I  saw  my 
plum-trees  look  green  again,  and  the  insects  abandon  them* 
The  aspersion  is  very  easily  managed,  by  means  of  watering- 
pots  or  small  garden-engines.  I  have  also  employed  a  ley 
of  wood-ashes  with  the  same  success  as  soap  and  water. 

An  observation  equally  important  which  I  have  made  is, 
the  great  damage  done  this  season  in  all  orchards  by  the 
caterpillar.  As  soon  as  they  devoured  the  young  leaves 
they  attacked  the  fruit.  In  spite  of  the  great  care  taken  in 
spring  to  get  rid  of  them,  the  number  of  these  insects  is  in- 
credible. I  have  seen  them  unite  on  the  large  branches, 
fix  their  nests  to  them,  and  protect  them  by  means  of  the 
downy  matter  which  covers  the  buds  of  the  ensuing  season. 
Whatever  precaution  is  taken,  it  is  almost  impossible  not 
to  destroy  these  buds.  It  is  only  necessar)*  to  take  off  these 
nests  and  burn  them  ;  and  this  is  the  only  way  of  getting 
rid  of  the  coveys.  I  employed  the  same  aspersion  for  my 
apple-trees,  and  by  that  means  got  rid  of  their  enemies  also. 


XXXIX.  Experiments  upon  the  Gaseous  Oxide  of  Azote, 
viade  at  a  Meeting  of  Amateurs,  ofToidouse.  Described 
hy  M.  DispAN,  Professor  of  Chemistry  in  the  Institution 
of  thai  City*. 

X*  OR  several  years  past,  plenty  of  experiments  have  been 
published  on  the  effects  of  the  gaseous  oxide  of  azote  in- 
haled into  the  lungs.    But  these  experiments,  almost  always 

*  From  Aanales  de  Chimie,  tome  Ivi, 

O  4  different. 


216  On  the  Gascons  Oxide  of  Azote. 

difterent,  and  often  contradictor)',  in  their  results,  present 
no  basis  positive  enough  on  which  to  ground  an  opinion  on 
the  subject.  Such,  at  least,  were  the  motives  \\  liich  induced 
several  distinguished  chemical  amateurs  of  Toulouse  to  judge 
of  the  singular  properties  attributed  to  this  species  of  gas,  by 
actual  experiments  made  on  themselves.  As  I  can  answer 
for  the  purity  of  the  substances  employed,  and  the  general 
precautions  used  on  the  occasion ;  and  having  also  takeu 
minutes  on  the  spot  of  the  effects  of  the  gas  on  twelve  per- 
sons at  least,  several  of  whom  repeated  it  two  or  three  times  ; 
I  presume  that  this  publication  will  be  read  with  some  in- 
terest. 

First  Meeting. 

The  nitrate  of  ammonia  made  use  of  was  confusedly  cry- 
stallized, but  nevertheless  very  neutral.  The  taste  was  pun- 
gent, and  it  had  a  slight  smell.  It  had  been  wholly  formed 
by  the  distillation  of  sal-ammoniac,  from  common  potash, 
and  the  simultaneous  saturation  of  pure  nitric  acid  by  the 
ammoniacal  gas  liberated  bv  the  above  process. 

We  then  put  about  a  hectogramme  (nearly  two  ounces) 
of  this  salt  in  a  small  retort,  and  placed  it  in  a  sand-bath. 
The  salt  melted  and  boiled  some  time  before  emitting  any 
gas  :  at  last  the  retort  was  filled  with  a  white  vapour  which 
soon  disappeared,  and  the  gas  immediately  began  to  be  libe- 
rated verv  rapidly  ;  when  we  filled  several  bladders  with  it. 
In  a  short  time  the  production  of  the  gas  ceased,  and  when 
Me  stopped  the  operation,  almost  nothing  remained  in  the 
retort ;  uhich  convinced  us  that  no  accident  had  happened. 

Emboldened  by  this  result,  we  put  into  a  retort  ncarlv  three 
hectogrammes  (about  six  ounces)  of  the  same  salt,  which 
yielded  enough  of  gas  to  fill  seven  or  eight  bladders,  although 
we  lost  a  great  part  of  it.  The  operation  was  continued  equally 
successfully  as  at  first,  until  nothing  ntove  remained  in  the 
retort ;  but  a  circumstance  occurred  which  surprised  us  all, 
and  for  which  we  could  not  account  :  this  was  the  formation 
of  an  abundant  red  vapour  in  the  inside  of  the  retort  in  pro- 
portion as  it  cooled,  although  the  last  gas  contained  no 
pitrous  gas :   this  we  ascertained  by  suitable  experiments. 

Effects 
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Effects  oj"  the  Gaseous  Oxide  of  Azote  when  introduced  Into 
the  Lungs  ly  Respiration. 

All  those  who  have  tasted  or  inhaled  this  gas  agree  that 
it  has  a  taste  strongly  saccharine,  the  impression  of"  wliich 
has  been  often  retained  during  the  whole  dav.  I  nivself 
experienced  also  a  nitric  taste  (in  truth,  it  was  the  gas  lat^^ 

terly  produced   which  I   tasted).     INI.  de  l\l said,  no 

doubt  upon  perceiving  the  same  taste,  that  there  was  some- 
thing styptic  in  it.  The  rest  did  not  perceive  any  thing  else 
than  a  saccharine  taste ;  which  is  certainly  a  very  decisive 
oiie,  considering  the  small  quantity  of  matter  which  the  gas 
could  contain. 

The  following  is  a  precise  account  of  the  different  effects 
of  the  gas,  as  they  were  successivelv  experienced  by  the  va- 
rious gentlemen  who  inhaled  it.  The  gas  was  inhaled  by 
means  of  a  bladder  with  a  stop-tock,  the  nostrils  being  held 
close,  and  the  lungs  emptied  as  much  as  possible. 

M.  G — = —  suddenly  lost  all  recollection  at  the  third  in- 
halation :  he  continued  it  for  five  minutes ;  after  which  he 
returned  to  his  senses  verv  much  fatigued,  without  being 
able  to  recollect  any  other  sensation  than  a  sudden  fainting, 
and  a  tingling  in  the  temples. 

M.  de  M experienced  a  saccharine  and  styptic  taste, 

a  great  dilatation,  accompanied  with  a  heat  in  the.breast; 
his  veins  were  swelled,  and  his  pulse  fell.  Every  object 
appeared  to  dance  round  before  his  eves.  He  thought,  how- 
ever, that  he  could  have  supported  a  stronger  dose.  The 
bladder  was  not  large  enough  for  his  lungs. 

M.  de  P experienced  a  saccharine  taste  at  the  first 

inhalation,  which  became  afterwards  imperceptible.  His 
lungs  were  strongly  dilated,  and  with  great  heat.  He  ex- 
perienced very  agreeable  sensations  after  laying  aside  the 
bladder,  and  he  fell  into  involuntary  fits  of  laughter. 

M.  de  S experienced  the  same  saccharine  taste  as  the 

former  gentlemen,  and  the  impression  of  it  continued  from 
ten  o'clock  in  the  morning  until  past  midnio;ht ;  he  also  ex- 
perienced vertigoes,  and  his  legs  remained  benumbed  all  dav, 

M.G 1, 
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M.  G ,  the  same  saccharine  taste.     After  laying  aside 

the  bladder  he  experienced  a  dimness  of  sight,  and  after- 
wards a  very  pleasant  sensation,  which  spread  through  his 
whole  body.     His  legs  were  benumbed. 

M.  de  C ,  a  saccharine  taste  during  the  whole  day, 

tingling  in  his  cars,  legs  benumbed,  the  stomach  almost 
choked  up.  Upon  the  whole,  he  regarded  what  he  had 
experienced  as  more  painful  than  agreeable. 

Experiment. 

I  was  anxious  to  know  in  what  degree  the  necessary  con- 
straint of  breathing  in  a  bladder  influenced  the  above  results. 
These  gentlemen,  at  my  request,  put  themselves  to  the  trouble 
of  breathing  common  air  in  the  same  manner.  They  only 
found  themselves  mechanically  fatigued ;  and  all  of  them 
agreed  in  the  same  results. 

Another  Experiment. 
I  was  also  anxious  to  try  the  effect  of  oxygen  gas.    Those 
who  inhaled  it  assured  me  that  they  experienced  little  differ- 
ence between  it  and  common  air,  which  consisted  solely  of 
an  augmentation  of  heat  in  the  lungs. 

Conclusion. 
Thus  the  singular  effects  above  described  belong  to  the 
'gaseous  oxide  of  azote  alone. 

Second  Meeting, 

The  object  of  our  second  meeting  was  to  repeat  more  at 
large  the  experiments  relative  to  the  respirability  of  the 
gaseous  oxide  of  azote. 

We  put  into  a  retort  about  eio;ht  hectogrammes  (nearly 
16  ounces)  of  the  nitrate  of  ammonia  prepared  as  at  first;  a 
lengthening  tube  was  adapted  to  a  bottle  with  two  necks, 
whence,  by  means  of  a  tube  of  Welther,  the  gas  proceeds 
into  the  tub.     The  retort  rested  on  a  sand-bath. 

Upon  the  first  application  of  the  heat  the  salt  melled,  and 
almost  at  the  same  time  some  reddish  vapours  were  formed 
in  the  retort,  but  in  very  small  quantity.     The  air  of  the 

vessels 
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vessels  which  the  heat  disengaged  yielded  also  a  nitrous 
Bmell  to  such  a  degree^  that  we  were  afraid  of  the  success  of 
the  operation;  these  vapours  and  smells,  however, insensibly 
diminishedj  and  at  last  totallv  disappeared.  About  this 
stage  of  the  operation,  the  bubbles  which  were  disengaored 
had  a  manifest  smell  of  the  prussic^  acid,  which  continued  a 
long  time.  At  length  the  retort  was  filled  with  white  va- 
pours, and  the  gaseous  oxide  of  azote  began  to  pass,  which 
it  soon  did  so  abundantly  that  we  removed  the  fire;  and 
having  again  replaced  the  charcoal,  the  eas,  which  had 
ceased  during  the  inter\'al,  reappeared  in  such  abundance, 
that  the  luting  gave  way  at  one  place.  In  spite  of  the  loss 
of  a  considerable  quantity  in  consequence  of  this  accident, 
the  disengagement  of  the  gas  into  the  tub  continued  very 
rapidly  during  a  quarter  of  an  hour. 

This  circumstance  gave  us  reason  to  believe,  that  if  the 
luting  had  not  given  way,  there  certainly  would  have  been 
an  explosion. 

Twelve  persons  submitted  themselves  to  the  experiment 
of  inhaling  the  gas  at  this  meeting,  several  of  whom  repeated 
it  twice.  It  is  right  to  observe,  that  the  most  of  them  had' 
inhaled  the  gas  at  the  last  meeting,  when  two  out  of  seven 
experienced  a  sensation  of  pleasure ;  but  on  this  occasion 
none  at  all,  and  not  even  these  two,  experienced  such  a  sen- 
sation.    On  the  contrary,  several  suffered  very  severely. 

M.  dc  M stamped  with  his  feet  all  the  time  he  held 

the  bladder.  After  recovering  from  a  profound  stupor,  he 
informed  us,  that  he  felt  a$  if  he  had  got  a  blow  with  a  dag- 
ger on  the  back  part  of  his  head  capable  of  killing  an  ox, 
and  which  he  would  not  experience  again  for  anv  thing  in 
the  world.  The  rest,  in  general,  experienced  vertigoes  and 
dazzling  of  their  eyes,  which  were  succeeded  in  some  of 
them  by  fits  of  laughter.  I  myself  was  of  the  latter  number, 
and  the  following  is  an  exact  account  of  what  I  felt : 

At  the  first  inspiration  I  emptied  the  bladder.  A  saccha- 
rine taste  immediately  filled  my  mouth  and  my  lungs  en- 
tirely, which  dilated  considerably.  I  emptied  my  lungs  and 
filled  them  again ;  but  at  the  third  trial  my  ears  tingled,  and 

I  let 
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I  let  go  the  bladder.  I  continued  an  instant,  without  losing 
my  recollection,  rolling  my  eyes  in  a  dumb  stupor;  I  then 
burst  into  such  a  fit  of  laughter  as  I  never  experienced  before 
in  my  life.  After  some  seconds,  this  tendency  to  laugh 
ceased,  as  did  also  the  other  symptoms. 

M.  de  P experienced  no  other  effect  than  a  convulsive 

motion  in  some  muscles  of  the  face.  But  he  had  a  violent 
diarrhoea  in  the  course  of  the  day ;  and  M.  D expe- 
rienced the  same  effects. 

Upon  the  whole,  it  would  be  very  difficult  to  ascertain  the 
effects  of  gaseous  oxide  of  azote  in  an  exact  and  general  man- 
ner, since  these  effects  vary  in  different  individuals,  and, 
what  is  very  singular,  even  in  the  same  individual.     M.  de 

S ,  who  inhaled  it  four  times,  felt  new  impressions  every 

time.  For  my  own  part,  I  only  experienced  a  tendency  to 
laughter  in  one  of  the  several  times  I  inhaled  it.  I  should 
certainly  have  fainted  had  I  pushed  the  experiment  further. 

Effects  of  the  Gaseous  Oxide  of  Azote  upon  Animals, 

I  have  only  one  experiment  upon  this  subject,  but  it  ap- 
pears worth  reporting. 

I  put  a  greenfinch  into  a  glass  vessel  full  of  gaseous  oxide 
of  azote.  The  bird  appeared  to  suffer  nothing  at  first;  but 
it  soon  closed  its  eyes,  laid  itself  gently  on  its  side,  and  ap- 
peared as  if  asleep.  When  brought  into  the  open  air  and 
set  at  liberty,  it  placed  itself  on  its  legs,  but  did  not  attempt 
to  fly  away.  It  was  submitted  an  hour  afterwards  to  a  se- 
cond experiment,  and  allowed  to  remain  a  little  longer;  but 
no  efforts  could  restore  it  to  life. 

It  appears  very  remarkable  that  this  bird  made  no  effort 
to  get  away,  and  that  it  felt  no  convulsions,  as  generally 
takes  place  in  the  other  gases. 


XL.  Re- 
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XL.  Ueport  of  Cases  in  the  Flnshinj  Dispensarij,  from 
the  1st  of  Junuanj  to  the  3lst  of  March  1806.  Bi/ 
John  Taunton,  jE^^.  Surgeon  to  the  City  and  Fins- 
lury  Dispensaries,  and  Lecturer  on  Anatomij,  Physiologi/f 
a?id  Surgery. 

Since  last  report  (Phil.  Mag.  vol.  xxiii.  p.  312.)  there  have 
been  admitted  into  this  dispensary  160  patients. 
Cured         -         -         -         65 
Relieved  .  -  5 

Irregular  -  -  3' 

Under  cure         -         -         8fi 


160 

Of  these,  33  have  been  visited  at  home,  and  eight  have  sub- 
mitted to  operations. 

In  the  last  surgical  report  (see  January)  there  were  SO 
patients  under  cure,  70  of  whom  have  been  cured  and  10 
relieved,  IS  have  been  home  patient-^,  and  two  have  under- 
gone operations. 

Mrs.  Cuflee,  ?et.  50,  has  been  subject  to  rheumatism  and 
asthma  for  several  years.  She  observed  a  tumour  in  her  left 
breast  some  years  ago,  irregular  on  its  surface  and  occasion- 
ally attended  with  darting  pain,  which  was  not  severe,  so  as 
to  e.xcite  much  attention,  till  March  1805,  when  the  breast 
had  increased  much  in  size,  and  was  become  very  painful. 
The  unfavourable  symptoms  continuing,  she  was  admitted 
into  the  dispensary  in  November  last ;  but,  owing  to  her  bad 
state  of  health,  nothing  could  be  done  at  that  time  to  remove 
the  disease  in  her  breast.  In  January,  her  health  being  im- 
proved, it  was  determined,  in  consultation,  to  propose  the 
operation,  that  being  the  only  mode  of  treatment  likely  to 
give  her  any  chance  for  recovery.  To  this  she  readily  con- 
sented, and  requested  that  an  early  day  might  be  named  for 
its  performance. 

The  operation  was  performed  on  the  28th  of  January, 
which  she  underwent  with  the  greatest  fortitude,  and  had 
very  little  svmptomatic  fever  considering  its  magnitude:  as 
she  had  naturally  a  very  full  breast,  the  size  of  which  was 
much  increased  by  the  disease,  the  wound  filled  with  granu- 
lations. 
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lations,  and  was  completely  cicatrized  in  much  less  timet 
than  could  have  been  expected  from  its  size,  as  the  incision 
was  14  inches  in  length,  and  a  large  portion  of  the  integu- 
ments vvere'necessarily  removed. 

Mrs.  F.,  £Et.  31,  has  had  several  children,  and  always  en- 
joyed good  health  previous  to  the  present  disease.  About 
the  end  of  May  she  observed  a  tumour  on  the  lower  part  of 
the  neck,  but,  as  it  was  not  attended  with  much  pain,  it  did 
not  excite  much  attention  :  from  the  beginning  it  appeared 
to  be  very  hard  and  immovable,  and,  as  it  increased  in  size, 
it  impeded  respiration  and  deglutition. 

She  was  admitted  into  the  dispensary  on  the  21st  of  Sep- 
tember, when  the  tumour  was  become  very  painful  both  in 
deglutition  and  respiration,  and,  from  its  rapid  enlargement, 
had  much  alarmed  the  patient.  It  was  found  to  be  an  ex- 
ostosis of  the  clavicle,  near  its  connection  with  the  sternum. 
It  reached  to  the  upper  part  of  the  larynx,  and  its  base  where 
it  grevir  from  the  clavicle  was  more  than  three  inches  in 
length,  and  it  must  have  been  more  than  nine  inches  in  cir- 
cumference. In  this  case  little  was  to  be  expected  from  any 
mode  of  treatment  short  of  an  operation  j  which  must  have 
been  attended  with  great  danger,  as  the  tumour  grew  from 
the  inner  as  well  as  from  the  upper  surface  of  the  clavicle, 
and  was  nearly  in  contact  with  the  carotid  artery. 

Cicuta  fomentations  were  ordered  with  a  view  to  alleviate 
the  pain  ;  in  which  thev  happily  succeeded,  and  appeared  to 
arrest  the  growth  of  the  tumour.  She  took  the  infusion  of 
quassia,  and  the  fomentations  were  continued  till  the  1  7th 
of  October,  when  it  was  evident  that  the  tumour  had  not 
increased,  and  the  pain  was  much  lessened  during  the  above 
period.  The  emp.  hydrarg.  cum  ammoniac,  was  applied, 
with  a  view  to  increase  the  action  of  the  absorbents:  some 
magnesia  vitriolata  was  taken  occasionallv,  and  the  plaster 
renewed  once  in  about  every  ten  or  twelve  days  :  the  tumour 
gradually  decreased  in  size,  was  entirely  discussed  by  the 
end  of  December,  and  she  was  discharged  cured  on  the  6th 
of  January  1906. 
Greville-strcet,  Hat  ton-garden, 
Aprils,  1806. 
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XLT.  On  the  Oxidation  of  Metals  in  general^  and  particu' 
larlij  the  Oxidation  of  Iron.  Read  in  the  French  National 
Institute  hy  M.  Thexard*. 

XJLS  soon  as  oxygen  was  discovered,  researches  became  ge- 
neral to  ascertain  its  properties,  and  it  was  very  soon  dis- 
covered that  this  gas  was  the  universal  agent,  of  combustion. 
Phlogiston  was  immediately  exploded,  and  hypotheses  to^ 
tally  contrary  to  experience  were  no  longer  resorted  to  in 
order  to  explain  the  generality  of  phaenomena.  By  admit- 
ting the  presence  of  this  principle,  more  or  less,  in  the  me- 
tallic calces,  an  exact  account  may  be  taken  of  tlie  augmenta- 
tion of  weight  which  metals  receive  when  calcined.  But, 
however  simple  this  theory  may  appear  at  present,  it  wa^ 
nevertheless  the  result  of  a  grand  effort  of  genius. 

When  it  was  clearly  demonstrated  that  metals,  as  \\ell  as 
other  bodies,  so  far  from  losing  their  principles  by  combus- 
tion, absorbed  a  new  one,  because  they  are  thereby  aug- 
mented in  weight ;  when  Lavoisier  taught  us,  that  in  this 
phsenomenon,  the  cause  of  which  was  for  such  a  long  time 
unknown,  the  atmosphere  was  decomposed,  and  that  one  of 
its  constituents  formed  a  new  combination,  the  properties 
of  burnt  bodies  were  examined  with  more  care;  a  great 
number  of  new  principles  were  discovered  in  such  bodies, 
and  in  many  of  them  the  quantities  of  oxygen  and  of  the 
radicals  which  formed  them  were  determined.  These  new 
observations  were  again  the  source  of  many  discoveries.  It 
was  seen  that  the  same  combustible  body  might  be  combined 
with  oxygen  in  diftereni  quantities,  and  that  consequently" 
several  oxides,  as  well  as  several  acids,  might  have  the  same 
radical.  Frequent  applications  of  this  principle  are  met 
with,  particularly  in  the  oxidation  of  metals ;  and  at  this 
period,  lead,  antimony,  and  manganese,  offer  the  most  re- 
markable of  these  applications.  It  was  this  variety  of  oxides 
which  led  the  author  of  the  Chemical  Statics  to  think  that 
there  actually  was  not  so  much  difference  as  had  been  pre- 
viously believed   between  oxides  of  the  same  genus  j  and 

♦  Fr.oai  An^es  d«  Ckimie,  tome  Ivi, 
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this  led  bini  to  believe,  supported  also  by  reflections  \vhlcf< 
were  the  result  of  many  experiments,  that  probably  even 
metals  pass  from  the  UKtallic  state  to  the  maximum  of  oxy- 
genation bv  going  througii  all  the  intermediate  degrees  of 
oxidation  in  such  a  manner,  that  for  each  metal  there  is  a 
multitude  of  difierent  oxides. 

I  am  well  persuaded  that  the  number  of  metallic  oxides  is 
much  greater  than  most  chemists  admit,  and  that  they  drt 
not  pass  immediately,  as  is  supposed,  at  least  with  respect  to 
st)me  of  them,  fnnn  a  weak  degree  of  oxygenation  to  a  very 
liigh  one ;  that  between  these  last  there  exists  one  or  more 
intermediate  degrees  which  constitute  as  many  particular 
oxides :  but  I  confess  that  I  am  not  yet  convinced  that  there 
iire  as  many  oxides  as  possible  degrees  of  oxygenation  ;  and 
if  the  theory  admits  them,  experience  seems  to  reject  them  : 
in  fact,  why  should  not  these  difierent  oxides  combine  with 
acids  ?  The  cause  cannot  be  attributed  to  any  thing  else  than 
that  metals,  at  a  certain  degree  of  oxidation,  have  more  af- 
finity for  acids  than  at  any  other;  but  for  that  very  reason 
it  may  happen,  that,  when  combined  with  a  given  quantity 
of  oxygen,  they  may  form  fixed  oxides,  while  with  a  greater 
or  less  quantity  these  oxides  can  only  have  a  momentary 
existence.  The  latter  would  therefore  be  placed  between 
the  former;  there  would  be  as  many  degrees  through  which 
the  former  would  be  obliged  to  pass  without ^seTng  able  to 
stop ;  and  besides^  this  is  exactly  what  we  observe  of  acids 
'.vhich  have  the  same  radical.  Will  it  be  said,  that  betweCii 
the  sulplinruus  acid  and  sidirhurlc  acid,  between  the  pfios'^ 
phorous  and  phosphoric  acids,  there  are  several  intermediate 
acids  ?  And  if  these  intermediate  acids  do  not  exist ;  if  sul- 
phur, phosphorus.  Sec.  cannot  form  any  more  than  two 
iicids,  why  do  metals  give  birth  to  such  a  multitude  of  ox- 
ides ?  why  should  not  there  be  fixed  degrees  of  oxygenation  as 
well  for  the  one  as  the  other?  In  short,  how  could  it  happen 
that  hydrogen  forms  only  one  oxide,  although  susceptible  of 
fixing  more  than  five  times  and  a  half  its  weight  of  oxvgen? 
There  arc  many  reasons  which  incline  us  to  believe  that  me- 
tals are  absolutely  like  other  combustible  bodies ;  and  aJ- 
ihough  it  is  proved  that  the  latter  cannot  form,  with  the  ge- 
neral 
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neral  principle  of  combustion,  a  multitude  of  different  com- 
binations, I  am  persuaded  that  metals,  which  we  regard  with 
reason  as  analogous  bodies,  are  not  more  susceptible  than 
the  others  of  a  multitude  of  different  degrees  of  oxidation. 

If  we  are  permitted  to  entertain  doubts  on  this  view  of  the 
subject,  we  may  certainly  have  some  upon  the  nature  of  the 
oxides  in  their  combinations  with  acids  j  and  even  if  this 
truth  had  not  been  long  admitted  by  chemists,  some  general 
observations  would  suffice  to  place  the  subject  in  a  clear 
point  of  view.  Let  us  take  a  glance,  however,  of  each  of 
these  oxides,  and  attentively  consider  the  oxides  of  iron, 
which  are  the  principal  objects  of  this  memoir.  Here 
every  thing  demonstrates,  that  in  combinations  of  this  sort 
the  oxides  are  constant.  Although  cobalt,  nickel,  lead, 
zinc,  gold,  and  platina,  are  all  the  bases  of  several  oxides, 
yet  in  all  the  sails  which  thev  form  they  are  always  equally 
oxidated :  thus  the  oxide  is  blue  in  all  the  salts  of  cobalt, 
green  in  those  of  nickel;  it  is  white  in  those  of  bismuth, 
zinc,  and  lead ;  and  it  is  gray  in  those  of  silver,  yellow  in 
those  of  gold,  and  brown  in  those  of  platina:  it  varies,  to 
be  sure,  in  the  salts  of  antimony,  tin,  mercury,  copper,  and 
iron ;  but  still  with  several  of  them  it  is  only  certain  of  their 
oxides  that  can  unite  with  acids.  Two  white  oxides  of  an- 
timony alone  are  susceptible  of  this  combination — the  white 
volatile  oxide  and  the  white  oxide  of  the  second  degree ;  the 
white  ojcide  at  the  maximum  is  not  attackable,  except  by 
the  muriatic  acid  :  still,  however,  if  it  is  not  in  a  state  of 
very  minute  division,  the  muriatic  acid  dissolves  it  with 
great  difficulty,  and  always  by  partly  passing  to  the  state  of 
oxygenated  muriatic  acid.  Tin,  mercury,  and  copper,  like 
antimony,  do  not  form  saline  combinations  with  the  acids^ 
but  under  two  states  of  oxidation ;  tin  in  the  state  of  a  gray 
and  a  v.hite  oxide,  mercury  in  the  state  of  a  black  and  a  red 
oxide,  and  copper  in  the  state  of  a  yellowish  v^hite  and  a 
brown  oxide. 

Hitherto  it  was  thought  that  it  was  the  same  case  with- 
iron,  and  that  in  all  the  salts  whlcli  it  was  susceptible  of 
formings  the  oxide  was  always  green  or  red.  Some  chemists, 
however,  have  admitted  an  intermediate  oxide  :  thev  believed 
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that  there  was  alsa  a  yellow  oxide,  because  ferruginous  salli 
present  ihemselvus  sometimes  under  this  colour.  Reasoning 
upon  the  hypothesis  that  all  the  metallic  salts  were  always 
ot  the  same  shade  as  their  oxides,  they  were  necessarily  led 
to  adopt  that  idea;  but  it  is  now  very  well  known  that  this 
method  ot"  viewing  the  subject  is  often  erroneous,  and  that 
a  salt  is  often  white  or  red  although  its  oxide  is  red  or  blue. 
Another  salt,  consequently,  might  be  yellow,  and  have  a 
red  oxide  for  its  base:  this  is  exactly  the  case  with  all  the 
yellow  salts  of  iron.  Besides  the  green  and  red  oxide,  how- 
ever, there  exists  another  oxide  of  iron  which  performs  a 
very  important  part  in  the  ferruginous  saline  combinations; 
and  as,  on  the  one  hand,  the  formation  of  several  produc- 
tions manufactured  in  the  workshops,  and,  on  the  other  hand, 
as  the  explanation  of  several  phcenomena,  which  often  present 
themselves  in  the  arts,  depend  upon  the  existence  of  this  ox- 
ide, r  think  it  my  duty  to  enter  into  some  details  respecting  it. 

It  is  formed  when  iron  is  treated  with  most  of  the  acids ; 
and  we  obtain  it  by  decomposing  by  means  of  potash,  sod*, 
and  ammonia,  the  various  salts  so  formed.  Above  all,  by 
means  of  a  solution  of  iron  in  sulphuric  acid  we  may  easily 
demonstrate  its  existence.  If  in  this  recent  solution  we  pour 
some  alkali,  a  white  precipitate  is  formed,  which  become* 
speedily  green  at  the  surface  and  soon  passes  to  a  red  co- 
lour *.  These  changes  of  colour,  v.  hich  take  place  in  the 
whole  mass  if  it  is  agitated,  are  evidently  produced  by  an 
absorption  of  oxygen ;  because,  in  repeating  the  experi- 
ment in  a  flask,  the  air  which  it  contains  sensibly  diminishes 
ai  volume,  and  soon  extinguishes  a  taper  plunged  into  it, 
when  the  white  oxide  has  become  green,  and  with  greater 
reason  when  it  has  passed  to  the  red. 

It  is  this  white  oxide,  hypersaturalcd  with  sulphuric  acid, 
which  forms,  in  a  great  measure,  the  sulphate  of  iron  used 

•  I  poured  some  hype.oxidated  <ulph?.te  of  irun  into  a  great  excebs  of 
caustic  potash,  and  I  always  observed  a  -.vhite  precipitaie.  I  even  boiled  the 
mixture  in  arerort  tlie  nsvk  of  which  was  plunged  into  >vater;  tlic  oxide  be- 
came green,  and  was  even  red  at  the  surface;  but  the  luv/er  part  was  always 
perceptibly  white,  nl'JiOiig-h  it  contained  no  sulphuric  acid.  Ofthii  I  con- 
vinced myself  by  washing!:,  dissolving  It  in  the  muriatic  acid,  end  by  addinjj 
nitrate  of  barytes  to  it. 
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iti  commerce.  Nevertheless,  besides  this  combination,  the 
white  oxide  may  still  form  a  sulphate  much  more  acid  j  and 
then,  instead  of  being  of  a  dark  green,  the  compound  ap- 
proaches to  a  clear  emerald  green.  Thus  we  tind  there  is  a 
green  oxide  as  well  as  a  red  oxide  of  iron  ;  each  of  them,  on 
being  united  with  sulphuric  acid,  gives  birth  to  at  least  two 
very  distinct  salts.  Let  us  now  proceed  to  examine  these  six 
kinds  of  sulphate  of  iron. 

I  shall  distinguish  the  first  of  them  bv  the  names  of  aci- 
dulated sulphate  and  acid  sulphate  of  white  iron,  because 
the  oxide  in  these  is  colourless,  and  the  one  much  more  acid 
than  the  other ;  the  second,  for  tlie  same  reason,  under  the 
names  of  acidulated  sulphate  and  acid  sulphate  of  green  iron  j 
and  the  third,  for  the  same  reason,  I  shall  term  neutral  and 
acid  sulphates  of  red  iron. 

The  acidulated  sulphate  of  white  iron  is  obtained  by  boil- 
ing sulphuric  acid  diluted  with  water  upon  an  excess  of  iron 
filings  or  turnings.  When  dissolved,  or  in  particular  cry- 
stallized, it  is  always  of  a  bottle  green,  and  the  more  co- 
loured it  is,  the  more  is  it  esteemed  in  commerce*  It  in- 
stantly loses  this  colour  upon  an  addition  of  sulphuric  acid  } 
it  then  takes  an  emerald  green  and  becomes  acid  sulphate 
of  white  iron,  which  alters  blue  colours  much  more  than  the 
former*:  it  is  then  less  fit  for  the  operations  of  the  arts,  and 
rejected  by  manufacturers,  who  give  a  preference  to  the  for- 
mer, not  from  prejudice,  but  founded  on  the  nature  of  saline 

*  When  sulphuric  acid  is  poured  into  a  solution  cf  acidiilated  sulphate  of 
white  iron,  evaporated  in  such  a  manner  as  to  mark  3G''  to  the  weight  of  the 
liquor,  it  almost  immediately  forms  an  abundant  ■white  and  crystalline  nre- 
cipitate,  which  is  notliing  else  but  acid  sulphate  of  white  iron.  This  is  the 
reason  why,  in  vitriol  manufactories,  it  sometimes  happens  that  the  liquor  be- 
comes all  at  once  troubled  to  a  certain  degree,  and  leaves  a  deposit  of  a  white 
matter,  which  is  rejected  by  the  manufacturer,  and  gets  the  name  of  magne- 
sia. The  solution  is  then  tOo  acid,  and  the  escape  of  this  excess  of  acid  takes 
place  instantlv,  so  as  to  form  an  acid  sulphate  which  is  precipitated,  and  an 
acidulated  sulphate  which  remains  in  solution  and  crystallizes  much  more  re- 
gularly than  the  first.  This  inconvenience  might  be  guarded  against  by  boil- 
ing the  solution  a  longer  time  with  iron,  and  adding  water  to  it,  if  necessary ; 
because  the  acidulated  sulphate  of  white  iron  or  the  sulphate  of  iron  of  com- 
merce, when  it  is  too  much  evaporated,  is  also  susceptible  of  partly  concreting 
itself;  at  least  it  sometimes  does  so  suddenly,  all  in  a  mrj.s. 
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compositions;  it  may  be  transformed  also  into  acidulated 
sulphate  by  heating  it  with  iron;  this  is  what  is  done  in  se- 
veral vitriol  manufactories,  and  particularly  at  Bcauvais, 
where  this  salt  is  extracted  from  pvritous  turf,  which  i* 
burned,  and  which  witliout  that  would  yield  acid  sulphate, 
less  beneficial  in  commerce.  This  may  be  done  with  every 
kind  of  acid  sulphate,  whatever  is  its  origin  ;  whether  na- 
tural or  artificial,  the  transformation  always  takes  place ;  it 
would  still  be  made  whether  the  oxide  of  iron  was  green  or 
red.  The  acidulated  and  acid  sulphates  of  white  iron  are. 
both  precipitated  white  by  the  alkalies;  they  instantly  de- 
compose oxvgenated  muriatic  acid,  and  pass,  in  proportion 
as  more  or  less  of  it  is  introduced  into  them,  to  that  state  of 
3ulphate  in  which  the  oxide  is  green  or  red ;  it  is  in  this 
manner  that  the  oxvgenated  muriatic  acid  acts  upon  the  pure 
white  oxide ;  such  also  is  the  action  of  the  air  upon  the  com- 
binations of  this  oxide  with  acids,  and  particularly  with  sul- 
phuric acid.  This  is  the  reason  why  the  colour  of  these  so- 
lutions is  not  constant ;  from  the  green  they  pass  to  the  red  ; 
the  hquor  is  troubled,  deposits  a  yellow  matter,  and  then 
ceases  to  be  coloured.  All  these  phaenomena  may  be  ex- 
plained from  natural  causes,  aud  are  the  consequences  of 
the  properties  which  the  other  sulphates  of  iron  present  to 
us,  of  which  we  are  now  about  to  speak. 

The  acidulated  and  acid  sulphates  of  green  iron,  both  of 
which  result  from  the  combination  of  the  green  oxide  of 
iron  with  sulphuric  acid,  present  the  most  striking  differ- 
ences. The  first  (being  that  which  is  only  a  little  acid) 
does  not  crystallize  at  all,  not  being  able  to  exist  except  in 
a  liquid  state  ;  if  submitted  to  evaporation  it  absorbs  oxygen 
from  the  air,  becomes  troubled,  and  deposits  neutral  sul- 
phate, yellow,  insoluble,  and  yery  much  oxidated  :  thus  it 
transforms  itself  into  acid  sulphate,  in  which  the  oxide  is 
alvvavs  green,  but  itself  almost  colourless,  and  which  resists 
every  kind  of  idccom])osition  much  more  than  the  other; 
although  it  has  green  oxide  for  its  base,  it  is  red  itself:  this 
is  what  occasions  the  error  of  most  chemists,  who,  down  to 
the  present  moment,  have  regarded  it  as  a  suljjhate  very 
much  oxvgenated :  thence  it  again  happens  that  the  acidu- 
lated 
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fated  sulphate  of  white  iron,   the  sohition  of  which  is  of  a 
fine  green,  reddens  on  its  exposure  to  the  air. 

Oxygenated  muriatic  acid  converts  it  all  at  once  into  acid 
sulphate  highlv  oxidated  j  iron,  on  the  contrary,  converts  it 
into  acidulated  green  or  little  oxidated  sulphate;  the  sul- 
phuric acid  makes  it  lose  its  red  colour  iniuiediatcly,  by 
transforming  it  into  an  acid  sulphate  almost  colourless,  or  at 
least  only  slightly  green.  This  acid  sulphate  may  be  cry- 
stallized by  a  v.ell  manacjed  evaporation;  the  crystals  formed 
are  something  of  an  emerald  green  colour,  and  in  this  re- 
spect it  approaches  an  acid  sulphate  little  oxidated  ;  they  do 
not  sparkle  nor  deliquesce;  their  solution  in  water,  which 
is  but  little  coloured,  does  not,  like  the  acid  sulphate  of 
white  iron,  absorb  oxvgen  till  after  a  long  time  :  the  excess 
of  acid  which  they  contain  fixes  to  a  certain  degree  the  oxide 
of  iron  ;  nevertheless  by  means  of  oxygenated  muriatic  acid 
the  oxide  becomes  red ;  and  by  means  of  iron  it  passes  to 
the  state  of  white  oxide,  particularly  at  the  temperature  of 
boiling  water.  Both  the  acidulated  and  acid  sulphates  of 
green  iron  precipitate  themselves  green  by  means  of  the  al- 
kalis. The  precipitate  contains  no  acid  when  a  great  excess 
of  base  is  added,  and  particularly  when  heated  :  in  every 
instance  it  is  green.  It  is  by  treating  the  red  oxide  of  iron 
with  diluted  sulphuric  acid  that  v/e  obtain  the  acid  sulphate 
of  red  iron  ;  the  solution  would  not  take  place  if  the  acid 
were  concentrated.  The  acid  sulphate  of  red  iron  contains 
more  acid  in  excess  than  the  acid  sulphate  of  green  iron, 
and  the  latter  much  more  than  the  acid  sulphate  little  oxi- 
dated. These  properties  are  common  to  them  with  all  oxides 
of  the  same  kind  ;  they  require  the  less  of  any  acid  for  their 
saturation  the  less  oxygen  they  contain;  and,  on  .the  con- 
trary, they  require  the  more  acid  the  more  they  are  oxygen- 
ated ;  this  is  proyed  by  antimony,  mercury,  tin,  copper,  and 
iron.  They  alone  among  all  the  metals  combine  with  acids 
iit  different  dcgreCij  of  oxygenation  ;  and  all,  without  excep- 
tion, arc  subject  to  this  law.  This  is  the  reason  why  the 
solution  of  muriate  of  tin  little  oxidated  becomes  troubled 
by  the  contact  of  the  air,  or  when  being  crystallized  we  at- 
tempt to  dissolve  it.     It  is  also  for  this  ^ason  that  this 
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same  recent  solution  oF  tin  entirely  decomposes  corrosive 
sublimate  and  revives  the  mercury,  not  only  taking  the  oxy- 
gen from  it,  but  even  tiic  muriatic  acid.  Thence  it  also  hap- 
pens that  the  acid  sulphate  of  white  iron  transtornis  itself 
in  part,  bv  absorbing  oxvgen  from  the  atmosphere,  into  green 
acidulated  sulphate,  and  assumes  a  slight  red  tint;  thence  it 
happens  at  last,  that  this  same  salt,  when  it  is  only  acidu- 
lated, becomes  troubled  all  at  once  upon  pouring  aerated 
water  into  its  solution  :  several  other  phenomena  depend 
upon  the  same  cause;  but,  should  I  insist  longer  on  this 
branch,  I  should  wander  too  far  from  the  subject  on  which 
I  propose  to  treat. 

Like  the  two  other  acid  sulphates,  the  red  aciJ  sulphate 
of  iron  is  almost  colourless ;  it  takes  a  very  strong  colour, 
and  reddens  when  its  excess  of  acid  is  saturated  in  part  by 
potash ;  by  adding  a  greater  quantity  of  a  salifiable  base,  a 
neutral  sulphate  is  precipitated  from  it,  which  is,  however, 
susceptible  of  being  decomposed  by  the  alkalis  :  it  separates, 
as  well  as  all  the  highlv  oxverenated  salts  of  iron,  sulphur 
from  hydrogen,  and  returns  to  the  state  of  a  very  acid  green 
or  white  sulphate  of  iron;  it  yieUls  no  crystals  upon  evapo- 
ration :  the  iron  changes  it  into  a  less  oxygenated  sulphate. 
I  have  but  little  to  sav^of  the  highly  oxidated  neutral  sul- 
phate :  it  is  vellow  and  insoluble  ;  this  is  the  sulphate  which 
in  time,  by  exposure  to  the  air,  is  precipitated  from  solu- 
tions of  creen  or  white  acidulated  sulphate  :  this  is  also  the 
sulphate  which  is  deposited  when  the  solution  of  ^reen  aci- 
dulated sulphate  of  iron  is  evaporated,  and  which  from  being 
red  becomes  almost  colourless,  because  then  it  passes  to  the 
stale  of  acid  sulphate  ;  it  is  this  salt, in  short,  which  chemists 
formcrlv  took  for  a  particular  oxide,  and  which  induced  them 
to  admit  a  yellow  oxide  of  iron,  as  intermediate  between  the 
red  and  the  green. 

'I  he  action  of  the  muriatic  and  nitric  acids  upon  iron  rcr 
sembles  much  that  of  the  sulphuric  acid  ;  that  of  the  muri- 
atic acid  does  nut  differ  at  all,  but  the  acid  muriates  of  iron 
are  not  so  well  characterized  as  the  acid  sulphates;  the  mu- 
riate when  little  oxidated  crvstallizes  very  well,  and  the  cry- 
stals formed  from  i^  are  of  a  fine  green;  but  when  the  solu- 
tion 


and  particularly  the  Oxidation  of  Iron.  231 

"tion  is  expost'd  to  the  air,  the  iron  becomes  more  oxidated, 
and  as  it  then  requires  a  greater  quantity  of  muriatic  acid 
to  dissolve  it,  it  is  partly  precipitated.  No  nitrate,  however, 
c-xiits  in  which  the  oxide  is  white.  We  can  only  obtain  green 
aad  red  nitrates  of  iron  j  the  first  is  formed  by  taking  five 
parts  of  the  acid,  and  the  second  by  employing  twelve  or 
fifteen  parts  of  acid.  If  the  iicid  was  more  concentrated,  a 
portion  of  the  red  oxide  would  be  precipitated,  and  very 
little  of  it  would  be  found  in  solution,  if  it  contained  from 
thirty-six  to  forty  parts.  Thi^j  precipitation  would  not  take 
place,  unless  the  rc<l  oxide  was  very  little  divided  :  it  is  to 
this  cause  that  we  ought  to  attribute  the  inaction  of  the  nitric 
acid  upon  colcothar,  as  well  as  the  little  action  which  sul- 
phuric acid  itself  has  upon  this  substance.  What  proves 
this  is  the  property  which  these  two  acids  have  of  easily  dis- 
solving the  red  oxide  in  the  gelatinous  state,  or  recently  pre- 
cipitated from  the  nitrate  or  muriate  by  alkalis. 

We  find  in  the  other  acids  the  same  mode  of  action  as  in 
the  sulphuric  acid;  but  the  generality  of  salts  which  result 
from  them,  being  insoluble,  are  rather  obtained  by  means 
of  double  decompositions  than  directly.  I  shall  not  here 
take  notice  of  all  the  saline  bodies,  on  account  of  the  little 
interest  they  have  hitherto  excited  in  the  arts  and  sciences; 
I  shall  only  examine  the  two  most  important, — the  gallates, 
which  serve  as  the  bases  of  the  black  dye;  and  the  prussiates,' 
the  use  of  which  has  so  much  increased  for  these  thirty  years 
past. 

We  know  that  the  gallic  acid  attacks  iron  even  at  the 
temperature  of  the  atmosphere;  that  it  dissolves  it  with  the 
diseufvaoement  of  that  proportion  of  h\  drogen  iras  necessary 
when  water  is  decomposed  ;  that  this  solution,  at  that  time 
colourless,  becomes  blue  very  soon  on  its  exposure  to  the 
air;  and  that  then  it  begins  to  be  thick,  and  passes  to  a 
blackish  gray.  Ail  these  phcenomena  have  been  described 
with  much  care  by  Ivl.  Proust,  b^^it  to  this  moment  the  whole 
have  not  received  a  satisfactory  explanation.  I  discov-ered  the 
cause  of  their  diiTcrence  in  the  three  oxides  which  iron  is 
susceptible  of  iormino;.  Thus,  by  pouring  gallic  acid  into 
acidulated  sulphate  of  white  iron,  no  precipitate  is  obtained  ; 
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with  the  acidulated  and  acid  sulphate  of  green  iron  it  forms 
a  precipitate  of  a  fine  blue  ;  and  by  repeating  the  cxperimexU 
with  a  highly  oxygenated  salt  of  iron,  the  matter  deposited 
}i  of  a  black  inclining  to  gray.  An  excess  of  acid,  however, 
hinders  the  deposition  from  taking  place.  This  is  what  we 
remark  in  the  acidulated  sulphate  of  white  iron,  where  the 
addition  of  an  alkali  is  indispensable  for  the  formation  of  the 
gallate  which  then  presents  itself  under  the  form  of  violet- 
coloured  flakes  3  this  is  also  what  is  observed  in  red  acid  sul- 
phate of  iron,  where  the  saturation  of  the  acid  is  necessary 
for  the  precipitation  of  the  composition  ',  this,  on  the  con- 
trary, does  not  take  place  in  the  red  muriate  of  irori  which 
is  only  a  iitile  acid. 

The  three  oxides  of  iron  of  which  we  have  been  speakinji, 
and  all  of  which  may  be  combined  with  acids,  form  com- 
binations with  the  prussic  acid  much  more  multiplied  than 
those  we  are  about  to  examine.  Not  only  do  prusaiates  of 
iron  exist,  neutral  and  with  an  excess  of  oxide,  hii  both  the 
one  and  the  other  are  susceptible  of  uniting  with  the  prus- 
siate  of  potash  and  forming  triple  insoluble  salts,  if  the  me- 
tallic prussiale  predominates;  and,  on  the  contrary,  it  will 
form  soluble  salts  when  there  is  almost  nothing  in  it  but 
alkaline  prussiate.  Such,  in  few  words,  is  the  general  his- 
tory of  Prussian  blue ;  but  it  is  of  too  much  importance 
to  science  not  to  consider  particularly  every  one  of  its  com-r 
ponent  parts. 

One  department  of  this  history,  the  most  useful  to  studv, 
is  the  difference  of  colour  in  the  precipitates  obtained  by  de- 
composing solutions  of  iron  by  the  alkaline  prussiaies  ;  the 
shades  of  these  precipitates  are  singularly  various.  Some- 
times they  are  white,  and  sometimes  greenish  ;  but  oftencst 
they  are  more  or  less  blue,  and  the  eye  accustomed  to  judge 
of  colours  recognises  many  different  shades  in  these  prin- 
cipal colours.  These  eftocts  do  not  depend  entirely  upon  the 
ptate  of  the  oxidation  of  the  iron ;  they  depend  also  upon 
the  state  of  the  alkaline  prussiate  and  the  metallic  solution. 

If  the  iron  is  little  oxidated,  the  solution  but  little  acid, 
ind  the  prussiate  has  an  excess  of  alkali,  a  white  precipitate 
vvill  be  obtained  3  it  will  be  greenish  white,  if,  while  the 
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other  circumstances  are  the  same,'  the  prussiate  i^;  neutral ; 
the  one  differs  from  the  other  only  in  the  proportion  of  their 
constituent  principles  ;  the  former  contains  an  excess  of  ox- 
ide, while  in  the  latter  the  acid  is  merely  saturated  Avith  it. 
Thus  the  acids  instantly  render  the  prussiate  of  white  iron 
greenish,  bv  taking  from  it  a  part  of  its  ba'^e  :  and  the  alkalis 
make  the  sU?:htly  green  prussiate  of  iron  pass.to  a  white  co- 
lour, bv  attracting  to  themselves  a  part  of  the  acid  which 
enters  into  its  composition :  thus  by  art  we  mav  transform 
these  two  salts,  the  one  into  the  other  at  pleasure,  merely 
by  varying  the  quantity  of  the  substances  which  form  them. 

These  precipitates  are  not  simple  prussiates  of  iron,  as  has 
been  believed  for  a  long  time  ;  they  contam  besides  prussiate 
of  potash,  as  Berthollet  lias  proved.  The  prussiate  of  pot- 
ash has  even  so  much  affinity  for  the  prussiate  of  iron,  that 
the  sulphuric  acid  only  decomposes  in  part  the  insoluble 
combii'.ation  which  these  two  salts  form  together.  If  a 
slight  excess  of  acid  only  is  added,  the  residue  still  contains 
plenty  of  potash,  and  is  perceptibly  green ;  it  becomes 
greenish  blue  bv  a  greater  quantity  of  acid,  and,  v.  hen  ana- 
Ivsed,  little  alkali  and  cside  is  found  in  it :  this  attraction  is 
still  more  striking  when  the  prussiate  of  potash  is  abundant 
enough  to  render  the  combination  soluble ;  then  the  sul- 
phuric acid  does  not  disengage  from  it  even  the  most  trifling 
smell  of  bitter  almonds,  and  the  sulphate  of  iron  uniformly 
produces  a  verv  great  quantity  of  precipitaie  ;  while,  if  the 
alkaline  salt  is  pure,  the  carbonic  acid  is  powerful  enough  to 
disengage  the  prussic  acid  from  it. 

The  same  results  are  obtained  by  substituting,  in  place  of 
the  acidulated  sulphate  of  iron  not  much  oxidatetl,  the  green 
acidulated  sulphate  of  iron  and  the  red  muriate  of  iron  v>hich 
is  only  little  acid  ;  its  precipitates  are  always  triple  prussiates 
of  iron  and  potash ;  that  one  the  oxide  of  which  is  green,  is 
less  blue  than  the  one  the  oxide  of  which  is  red;  both 
change  colour  if  united  with  a  great  excess  of  oxide  ^  the 
first  becomes  yellowish  white,  and  the  second  reddish  vei- 
low :  if  the  excess  of  oxide  is  less,  they  approach  nearer 
to  a  blue  colour ;  but  both  the  one  and  the  other  are  sus- 
ceptible of  being  brightened  by  the  acids. 
'  '  ■  Six 
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Six  prussiates  of  iron  tliereibre  exist,  which  are  well  cha- 
racterized ;  three  of  them  arc  neutral,  and  three  with  an  ex- 
cess of  oxide ;  the  excess  of  oxide  may  be  more  or  less  con- 
siderable, which  varies  in  a  singular  manner  the  colour  of 
these  prussiates.  These  six  prussjates  of  iron  may  be  com- 
bined with  different  quantities  of  prussiate  of  potash,  and 
without  doubt  also  wiih  the  other  alkaline  prussiates,  in  such 
a  manner  that  this  genus  of  salts  is  very  numerous  in  species. 
It  is  generally  observed  that  those  which  contain  much  alkaline 
|?mssiatc  are  soluble;  those,  on  the  contrary,  which  contain 
much  prussiate  of  iron  are  insoluble.  We  know  that  Prus- 
sian blue  becomes  green  by  exposure  to  the  air,'  and  that  it 
then  forms  red  oxygenated  prussiate  of  iron.  Wh^'n  the  or- 
dinary prussiate  of  pota=h  is  boiled  with  Prussian  blue,  which 
is  thus  oxygenated  in  whole  or.  in  part,  the  oxygenated 
pru3sic  acid  acts  upon  the  potash,  and  the  prussio  acid  com- 
bined with  it  acts  upon  the  oxide  of  iron  in  such  a  maimer, 
that  the  filtered  liquor  precipitates  the  red  nitrate  or  muriate 
of  iron  of  a  green  colour.  This  is  the  reason  why  certain 
solutions  of  prussiates,  made  by  means  of  Prussian  blue, 
precipitate  the  sulphate  of  iron  little  oxidated  in  a  white  co- 
lour instead  of  a  blue  one. 

Tt  is  this  variety  presented  by  prussiates  in  their  compo- 
sition, which  renders  their  preparation  so  difficult.  This, 
however,  is  not  the  only  obstacle  we  meet  with  in  the  ma- 
nufacture of  Prussian  blue;  there  are  still  a  great  many 
others,  which  were  only  surmounted  after  a  long  time,  and 
some  of  them  even  exist  at  this  moment.  One  of  the  per- 
fections necessary  to  be  attempted  in  this  art,  would  be  to 
save  for  other  uses  the  great  quantity  of  carbonate  of  am- 
monia formed  by  calcination,  which  would  admit  of  the 
prussiate  of  iron  being  used  with  much  more  advajitage  in 
commerce.  I  am  convinced,  by  experiments  made  -with 
great  care,  that  on  calcining  potash  with  animal  matters, 
as  much  carbonate  of  ammonia  and  prussiate  of  potash  is 
obtained  as  when  such  animal  matters  are  distilled  by  them- 
selves ;  so  that  as  much  prussiate  of  iron  is  formed  with  the 
carbon  resulting  from  their  distillation,  as  with  all  their  prin- 
ciples united.     We  may  thus  make  sal-ammoniac  at  the 

same 
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same  time  with  Prussian  blue,  and  consequently  double  the 
products  without  much  augmenting  the  expense  of  the 
manufacturer.  The  manufacturers  of  Prussiau  blue  ought 
not  only  to  direct  their  attention  to  tliis  point,  but  also  lo 
several  others  which  might  improve  their  difTertnt  processes. 
Some  do  not  emplo^'  the  most  advantageous  proportions  of 
potash  and  blood,  some  do  nob  add  iron,  and  several  main- 
tain the  heat  too  long :  only  a  very  few  of  them  take  the 
trouble  of  crystallizing  the  prussiate  of  potash  ;  manv  of 
them  do  not  know  that  in  the  calcination  of  substances  the 
sulphate  of  potash  contained  in  the  potash  made  use  of  is 
transformed  into  sulphurets,  and  for  a  much  stronger  reason 
they  are  ignorant  of  the  means  of  preventing  the  bad  effects 
of  it.  In  short,  almost  the  whole  of  them  consecrate  too 
much  time  in  oxygenating  Prussian  blue;  by  that  means 
augment  the  manual  labour,  and  deprive  themselves  of  the 
power  of  making  more  considerable  quantities  of  it.  The 
prosperity  of  their  manufactories  depends,  however,  on  all 
these  considerations  united. 

The  following  is  what  I  have  remarked  on  tlii=  point : 
Experience  has  proved  to  mc,  that  a  quantitv  of  potash 
equal  to  that  of  blood  was  preferable  to  everv  other  propor- 
tion ;  we  know  that  the  addition  of  iron  favours  the  forma- 
tion of  prussiate  of  potash,  and  fixes  it.  It  is  not  less  evi- 
dent that  the  effect  of  fire  is  also  as  important  to  observe, 
because,  by  exceeding  the  point  of  fusion,  we  decompose 
Ihe  prussiate  of  potash,  or  the  matter  which  ought  to  form  it. 
It  is  equally  necessary  to  crystallize  the  prussiate  of  potash, 
particularly  when  we  wish  to  obtain  Prussian  blue  of  a  su- 
perior quality.  On  the  one  hand,  w  c  thus  transform  the 
sulphurated  hvdro-sulphuret  of  potash  into  sulphate  of  pot- 
ash ;  and,  on  the  other  hand,  it  is  only  necessary  to  add 
very  little  alum  in  order  to  saturate  the  excess  of  alkali :  v/e 
might  again  decompose  the  sulphurated  hvdro-sulphuret  of 
potash  by  means  of  the  sulphuric  acid,  because  the  acid  does 
not  alter  tlie  prussiate  of  potash  combined  with  a  certain 
quantity  of  prussiate  of  iron.  This  crystallization  is  not 
indispensable  in  the  fabrication  of  common  Prussian  blue, 
into  w  hich  much  alumine  enters,  which  cannot  be  separated 

but 
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but  by  a  great  quantity  of  potash  ;  It!  is  sufficient  to  boil  the 
liquor  some  time  in  order  to  burn  the  hydro-sulphuret  j  and, 
besides,  the  sulphurated  hydrogen  is  separated  by  the  acid 
of  the  alum.  In  short,  the  operation  would  be  very  much 
abridged,  it,  instead  of  washing  the  prussiate  of  iron  in  a 
great  cjuantily  of  water,  it  was  only  mixed  with  a  small  quan- 
tity of  oxygenated  muriate  of  lime. 

Sueh  are  the  observations  which  I  considered  it  my  duty 
to  collect  in  the  present  memoir;  the  whole  facts  do  not  be- 
long to  my  subject.  In  order  to  support  those  which  do, 
I  have  connected  with  them  some  observations  which  were 
the  result  of  the  labours  of  different  chemists.  Sometimes 
I  have  even  repeated  facts  known  long  ago,  in  order  to  pre- 
sent at  one  view  the  properties  of  a  body,  or  the  track  we 
ought  to  follow  in  an  operation.  Yet  still,  I  believe,  I  have 
examined,  with  some  advantage  to  the  arts  and  sciences,  the 
oxidation  of  iron  and  the  combinations  of  its  oxides  with 
acids.  The  existence  of  the  white  oxide  of  iron  will  make 
us  acquainted  with  various  phaenomena  the  causes. of  which 
were  hitherto  unknown  ;  it  explains,  in  particular,  that  va- 
riety of  colours  which  all  the  ferruginous  salts  present  to  us. 
It  spreads  some  light  on  one  of  the  finest  and  most  important 
dyes  known,  viz.  that  of  black.  It  does  not  throw  less  light 
on  the  manufacture  of  Prussian  blue,  upon  the  improvement 
of  which  much  yet  remains  to  be  done.  In  short,  it  deeply 
concerns  the  art  of  obtaining  sulphate  of  iron,  the  perfec- 
tion of  which  becomes  daily  more  and  more  desirable. 


XLIT.    On  the   Comhination  of  Jntinioni/  with  Tin.     By 
JSI.  Thexard*. 

1  WAS  led,  about  a  year  ago,  to  make  the  observations  I  am 
now  about  to  conununicate,  upon  examining  an  alloy  at- 
tempted to  be  introduced  into  conniierce,  and  to  which  such 
jniraculous  properties  were  improperly  attributed,  that,  ac- 
cording to  some  accounts,  it  might  have  been  substituted 
in  pLice  of  silver. 

♦  From  Annoks  dc  Chimir,  tome  J*'. 
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It  was  said  to  be  very  malleable;  but,  above  all,  its  ad- 
mirers boasted  of  iis  inalterability.  By  its  appearance  I 
thought  that  it  contained  plenty  of  tin;  and  as  the  price 
of  it  was  moderate,  I  presumed  it  al?o  contained  antinn^ny, 
and,,  to  a  certain  d^ree,  zinc  or  lead  also.  .  This,  was 
the  reason  why  I  treated  100  parts  of  it  with  the  nitric 
acid.  This  portion  of  it  was  immediately  attacked  by  a  vio- 
lent effervescence,  and  converted  into  a  white  powder.  At 
the  end  of  half  an  hour's  ebulUtion,  after  having  tiltered  the 
liquor,  I  tried  it  successively  by  the  potash  of  commerce, 
the  sulphuric  acid,  and  the  liydro-sulphurcts. 

All  these  re-agents  having  indicated  that  it  contained  no- 
thing metallic  in  solution,  I  thought  it  very  probable  that 
this  alloy  was  composed  of  tin  and  antimony  alone.  In 
order  to  ascertain  this  completely,  I  took  the  above  white 
powder  produced  by  the  nitric  acid,  and  I  dissolved  it  in  the 
muriatic  acid.  I  concentrated  the  solution,  and  diluted  it 
with  water.  It  produced,  as  I  had  previously  conjectured, 
a  very  abmidant  precipitate ;  but  having  allowed  the  liquor 
to  settle  a  whole  day,  and  having  decanted  it,  I  for.nd  no 
more  metallic  traces  than  in  the  preceding.  Ammonia 
scarcely  troubled  it  at  all,  and  the  hydro-salphuret  of  potash 
gave  it  a  slight  yellow  colour.  Although  I  had  performed 
the  operation  with  much  care,  I  could  not  at  first  give  credit 
to  this  result,  it  appeared  so  sit^gular,  and  it  was,  onlv  bv 
repeating  it  that  I  found  I  was  not  deceived.  What  oufht 
I  to  conclude  from  this?  Had  I  consulted  only  the  known 
properties  of  the  oxides  of  antimony  and  tin,  I  should  have 
been  led  to  believe  that  the  substance  I  had  examined  was 
nothing  but  antimony.  It  was  however  sensibly  malleable^ 
and  must  therefore  have  contained  another  metal.  Every 
thing  led  me  to  believe  that  this  was  tin ;  and,  in  fact,  I 
actually  formed  an  alloy  with  antimony  and  tin,  which  en- 
joyed all  the  properties  of  the  one  above  described.  Four 
parts  of  tin  and  one  of  antimony  give  a  very  ductile  allov. 
Equal  parts  of  each  also  give  an  alloy  which  possesses  stii^ 
a  certain  ductility.  But  if  a  few  eentiemes  of  lead  enter  into 
the  tin,  both  the  above  alloys  become  very  brittle.  The  in- 
tcrniediate  alloys  posses?  properties  relative  to  the  quactities 

'  of 
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of  tin  aiul  antimony  which  constitute  them.  All  of  them 
are  not  precipilated  from  their  solution  in  the  nitro-murialic 
acid  by  means  of  water.  There  are,  neccssarilv,  limits ;  but 
these  limits  arc  very  distant.  It  is  necessary  for  the  alloy 
to  contain  one-third  of  its  weight  of  antimony  to  have  this 
property,  particularly  if  the  excess  of  acid  has  been  in  a 
great  measure  driven  off  by  evaporation.  I  ought,  however, 
to  notice  that  tlic  precipitation  is  not  completely  made  in 
less  than  24  hours,  when  antimony  predominates  ;  because 
then  the  latter  portions,  which  arc  a  combination  of  the 
two  oxides  with  tlic  muriatic  acid,  only  separate  by  little 
and  little. 

This  is  not,  however,  the  only  example  we  have  of  com- 
binations of  oxides.  We  cannot  doubt  that  the  oxide  of 
tin  does  not  combine  with  the  oxide  of  lead  ;  for  on  cal- 
cining an  alloy  of  three  or  four  parts  of  lead  and  one  part  of 
tin,  it  soon  burns  in  the  manner  of  apyrophorus,  and  is  con- 
verted all  at  once  into  oxide ;  while  tin,  much  more  com- 
bustible than  lead,  far  from  presenting  this  sort  of  phceno- 
menon,  does  not  transform  itself  into  putty  but  after  a 
long  time,  even  by  multiplying  its  points  of  contact  with  the 
air.  I  made  several  other  trials  in  order  to  ascertain  if  the 
oxide  of  antimony  would  act  upon  other  oxides  as  well  as 
upon  the  oxide  of  tin.  I  think  I  ascertained  that  the  latter 
is  the  only  one  which  the  antimonial  oxide  takes. with  it  in 
precipitation,  and  that  the  oxide  of  bismuth  does  not  preci- 
pitate any  oxide  along  with  itself,  not  even  the  oxide  of  tin. 

After  having  thus  proved  synthetically  that  my  alloy  was 
formed  of  tin  and  antimony,  I  proceeded  to  inquire  after 
the  analytical  means  proper  to  produce  the  separation  of 
these  two  constituent  principles.  I  then  employed  the 
muriatic  acid,  which  dissolves  tin  very  well,  and  does  not 
attack  the  oxide  of  antimony.  It  had  hardly  any  ac- 
tion upon  the  alloy ;  and,  besides,  in  the  portion  dissolved 
I  fotmd  antimony.  I  next  tried  sulphurated  hydrogen.  I 
knew  that  it  would  easily  precipitate  the  muriate  of  an- 
timony;  and  that,  on  the  contrary,  it  would  not  decom- 
pose but  with  difficulty  the  highly  oxidated  muriate  of 
\in.     Thi?  method  had  no  more  success  than  the  former. 

The 
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The  liquor  concreted  in  a  mass,  and  did  not  admit  of  my 
obtaining  the  salt  of  tin  by  itself;  and  even  the  separation 
was  far  from  being  exact.  I  tried  also,  but  always  without 
effect,  to  v(jlatilize  the  antimony,  by  heating  the  alloy 
strongly  in  close  vessels.  Finally,  I  treated  the  alloy  with 
nitro-muriatic  acid,  and  I  did  it  in  such  a  manner  that  the 
two  muriates  were  highly  oxidated.  I  distilled  them  in  a 
retort,  takina;  care  to  agitate  it  incessantly  in  order  to  avoid 
the  bollir.';"  over,  particularlv  at  the  end  of  the  operation. 
I  urged  the  fire  even  until  the  bottom  of  the  retort  was  red, 
and  I  obtained  sensibly  all  the  muriate  of  tin.  The  muriate 
of  antimony,  which  when  highly' oxidated  is  not  volatile, 
remained  in  the  retort.  A  very  small  quantity  of  this  salt 
alone  had  passed  into  the  receiver.  The  inuriate  of  tin  also 
is  scarcely  troubled  by  means  of  water.  Although  this  pro- 
cess was  perhaps  not  very  Rigorous,  in  order  to  separate  the 
two  oxides  of  tin  and  antimony,  I  look  upon  it  as  the  best 
hitherto  employed,  and  I  consider  it  good  enough  to  indi- 
cate how  many  centiemes  of  tin  are  contained  in  antimony, 
or  vice  versa. 

The  consequences  which  may  be  drawn  from  this  new 
fact,  important  enough  to  merit  the  attention  of  chemists, 
are  evident.  Is  it  well  ascertained  that  the  mines  of  anti- 
mony do  not  contain  tin,  and  vice  versa  P  Certainly  nor, 
because  the  methods  of  analysis  hitherto  practised  to  separate 
these  tu'o  metals  have  been  inexact.  Already  have  I  searched 
for  tin  in  sulphuret  of  antimony,  and  I  never  discovered  a 
single  trace  of  it ;  but  I  have  not  yet  analysed  any  other  ores 
of  antimony,  nor  of  tin.  It  is  a  labour  which  appears  to 
me  very  useful  to  make,  and  wliich  perhaps  would  furnish 
interesting  results. 


XLIII.  Ahrlds' 
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XL!  II.  Alnidpnnit  of  certain  Papers  writ  ten  on  the  appa^ 
rent  I\j(igrii/udt'  of  the  horizontal  Moon,  a/id  published  at 
sundry  Times*.  To  uhich  arc  added  new  Experiments  to 
prove  the  Truth  of  the  Author's  Theory,  an  J  to  exhiiit  a 
clear  Representation  of  the  Phcenonienon  on  optical  Prin- 
ciples.     By  Ez.  Walker^  Esq. 

To  Mr.  Tilloch.     . 

c  T  T>  Lynn,  March  11,1 806. 

'\  iiiiN  tho  full  mcoa  is  just  rising  above  a  clear  horizon, 
she  is  an  object  that  pleases  every  eye.  But  at  the  same 
time  that  she  pleases  the  eye  of  the  philosopher,  she  em- 
barrasses his  rcasoninij  in  attempting  to  assign  the  cause 
why  her  apparent  magnitude  is  greater  near  the  horizon  than 
at  higher  elevations. 

When  men  in  former  ages  beg-an  to  reason  on  this  phre- 
nomenon,  thev  imagined  that  the  angle  subtended  by  the 
moon  was  really  increased,  by  a  refraction  of  her  rays,  in 
passing  through  the  vapours  contained  in  the  air  near  the 
earth's  surface.  But  as  soon  as  it  became  known  that  she 
subtended  the  least  angle  at  the  eye  when  her  apparent  mag- 
nitude was  greatest,  philosophers  said  that  the  eye  was  im- 
posed upon  by  the  long  series  of  objects  interposed  between 
the  eye  and  the  extremity  of  the  sensible  horizon.  And 
after  it  was  discovered  that  the  same  phcenomenon  was  ob- 
served at  sea,  where  no  land  objects  could  be  seen,  they 
blamed  the  clouds  for  deceiving  them;  and  when  the  clouds 
flew  away,  the  spirit  of  inquiry  flew  after  them,  to  seek  for 
information  in  the  apparent  concavity  of  the  sky. 

Such  were  the  erroneous  opinions  maintained  by  men  of 
the  greatest  celebrity,  both  in  anticnt  and  in  modern  times* 
To  mention  any  more  of  them  would  be  useless  labour :  a 
single  quotation  from  Dr.  Smith's  Optics  will,  I  presume, 
be  quite  sufficient  to  show  how  little  was  known  of  this 
matter  at  the  time  when  he  wrote^ 

After  the  professor  had  finisb.ed  his  explanation  of  this 

♦  In  Ivlr.  Niciiolson'5  Journal. 

phaenomenon^ 
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phaenomenon,  he  justly  acknowledges  that  at  different  times 
the  moon  appears  of  very  diflferent  magnitudes  even  in  the 
same  horizon,  and  occasionally  of  an  extraordinary  large 
size,  of  which  he  is  not  able  to  give  a  satisfactory  explana- 
tion.— Smith's  Optics,  vol.  i.  p.  03,  8cc.;  Remarks,  p.  53. 

It  is  really  astonishing  that  this  phsenomenon  should  have 
remained  for  more  than  2000  years  without  an  explanation 
founded  on  a  better  principle  than  that  of  mere  opinion. 

That  the  dimensions  of  the  pupil  of  the  eye  alter  by  the 
stimulus  of  light,  is  a  truth  well  kaov/n  ;  and  it  is  also  true, 
that  the  picture  of  the  moon  formed  upon  the  retina  is  not 
permanent,  but  varies  as  the  dimensions  of  the  pupil  vary. 

To  demonstrate  this  property  of  the  eye,  let  ACB,  (fig.  Z, 
Plate  VII.)  represent  a  plano-convex  lens;  PA  and  RB  two 
pencils  of  white  or  compound  rays  of  light,  falling  upon  it 
at  the  points  A  and  B,  in  a  direction  parallel  to  its  axis : 
also,  let  Axv  and  Bijv  be  the  red  or  least  refrangible  rays, 
and  Aqy  and  Bqx  the  violet  or  most  refrangible.  The  red 
ray  from  A  will  cut  the  violet  ray  from  B  at  the  point  x, 
and  the  red  ray  from  B  will  cut  the  violet  ray  from  A  at  the 
point  2/ J  through  these  intersections  draw  the  line  xy,  and 
this  line  will  be  the  diameter  of  the  least  circular  space  into 
which  all  the  rays  that  fall  upon  the  lens  parallel  to  its  axis 
can  be  collected ;  and  this  circle,  which  for  brevity's  sake  is 
called  the  circle  of  aberration,  is  the  true  focus  of  the  lens, 
or  place  where  the  ima^e  of  the  object  is  formed. 

Let  the  sine  of  incidence  going  out  of  glass  be  72,  the 
sines  of  refraction  (into  air)  of  the  least  and  the  most  re- 
frangible rays  be  p  and  q;  then  if  a  plano-convex  lens  be 
exposed  with  the  plane  side  to  the  sun,  the  diameter  of  the 
circle  of  aberration  xy  (or  image  of  the  sun  formed  of  rays 
of  different  refrangibility)  is  to  the  diameter  of  the  lens  AB 
as  ^  — p  to  q  +  p  —  Qn*. 

From  this  given  ratio  of  AB  to  xy  it  follows,  that  the 
image  of  the  sun  within  a  telescope  varies  with  the  aperture 
of  the  object  glass. 

Sir  Isaac  Newton  found,  by  most  accurate  experiments, 

*  This  theorem  is  well  k^o^vn  to  mathematicians. 

Vol.  24.  No.  93.  April  1806.     Q^  that 
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thai  where  the  sine  of  incidence  was  50,  the  sines  of  refrac- 
tion of  the  red  and  the  violet  rays  were  77  and  78.  Mence 
q  —  p   is  \.o  cj  +  p  —  In  as  l  to  bb.     And  therefore  AB  : 

AB 
.ry  ::  55  :  1  ;  or  xij  -  ^^  - 

To  elucidate  this  theorem  by  examples,  let  the  diameter 
of  the  object-glass  of  a  telescope  which  is  four  inches  be 
contracted  to  three  inches,  and  afterwards  to  two ;  then  the 

diameters  of  the  circles  of  al)crration  formed  bv  parallel  rays 

4  3  2 

will  be  — ■  =1  -072,  —  =  "05 1,  and  —  =^  -030  respectively. 
53  55  55 

The  same  Vroperty  of  J'h'ion  (Icminstrated  otherivise. 

Thus,  let  V  represent  the  sine  of  incidence,  and  p  and  q 
the  sines  of  refraction,  as  before. 

The  sine  of  incidence  of  every  ray  is  to  its  sine  of  refrac- 
tion in  a  given  ratio  *. 

And  the  sine  of  incidence  of  the  extreme  ray  PA  varies 
with  the  aperture  of  the  lens:  for  ri  becomes  less  as  PA 
approaches  the  axis  of  the  lens  Ej'. 

Therefore  the  sines  of  refraction  p  and  q,  and  the  angle 
xKy,  and  its  subtense  xy,  increase  or  decrease  with  AB: 
consequenllv,  the  imaee  of  the  sun  or  moon  upon  the  retina 
increases  or  decreases  in  magnitude  with  the  pupil  of  the 
eye. 

Now  as  the  ravs  of  artificial  light  are  differently  refrangi- 
ble, it  is  evident  from  the  given  ratio  of  AB  to  xy,  in  which 
they  increase  or  decrease  at  the  same  lime,  that  the  image 
of  a  candle  formed  in  the  focus  of  a  convex  lens  decreases 
\\  ilh  the  aperture  of  the  glass.  For  the  rays  of  the  sun  and 
the  light  of  a  candle  are  both  governed  by  the  same  law  in 
the  formation  of  images  in  tlie  focus  of  a  lens  ;  but  this  law 
does  not  obtain  in  the  same  degree  in  both  objects,  in  con- 
sequence of  the  rays  of  the  latter  being  in  a  more  diverging 
state  than  those  of  the  former. 

Experbnent  I. 

To  prove  the  truth  of  this  theory  by  experiment,  I  took 
two  double  convex  lenses,  each  four  inches  in  diameter  and 
•  Ne-,vton's  Optics,  p.  64. 

24  inched 
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S4  inches  focal  distance,  and  fixed  them  in  a  frame  close  to 
each  other  in  the  same  plane.  This  instrument  I  placed  in 
a  perpendicular  direction,  with  a  white  screen  behind  it,  to 
receive  the  imao^es  of  a  liohtcd  candle  that  stood  before  it 
at  some  distance.  The  screen  being  moved  until  the  two 
images  of  the  candle  were  seen  very  distinctly  upon  it,  they 
appeared  exactly  of  the  same  magnitude ;  but  when  the 
aperture  of  one  of  the  glasses  was  contracted  to  an  inch  in 
diameter,  the  image  of  the  candle  formed  by  that  lens  ap- 
peared three  or  four  times  less  tlian  the  image  formed  by  the 
other;  arid  as  these  two  images  were  seen  at  the  same  time, 
the  eye  could  judge  more  accurately  of  their  dimensions 
than  of  the  apparent  magnitude  of  the  muon  near  the  ho- 
rizon and  on  the  meridian.  But  when  I  moved  the  screen 
until  the  circular  spot  of  light  or  spectrum  formed  by  the 
lens  of  four  inches  aperture  measured  one  inch  in  diameter, 
the  spectrum  formed  by  the  other  lens  measured  only  one 
quarter  of  an  inch  ;  and  as  the  screen  was  moved  from  tlie 
glasses  bv  slow  degrees,  the  spectrums  decreased  in  the  san)e 
ratio^  until  two  perfect  images  of  the  candle  were  formed. 

Experiment  II. 

In  order  to  exhibit  a  more  exact  representation  of  the 
phaenomenon,  I  had  a  frame  made  to  contain  seven  convex 
lenses  fixed  in  the  form  of  a  senjicircle.  They  were  all  of  the 
same  focal  distance,  but  not  of  the  same  aperture.  The  two 
largest  apertures  measured  each  1 '2  inches;  these  were  to 
represent  the  pupil  of  the  eye  when  viewing  the  moon  at 
lier  rising  or  setting ;  the  two  next  to  these  had  each  an 
aperture  of  0-6  inches;  the  other  two  were  still  less  ;  and 
the  single  lens  at  the  top  of  the  curve  had  the  least  aperture, 
to  represent  the  pupil  when  the  eye  is  exposed  to  the  rnooii 
on  the  meridian. 

This  instrument  being  fixed  in  a  perpendicular  position, 
with  a  candle  before  it,  as  in  the  preceding  experiment,  and 
the  screen  brought  to  a  certain  distance  within  the  focus  of 
the  glasses,  the  spectrums  upon  it  apjbeared  in  the  same 
ratio  to  each  other  as  the  glasses  that  formed  them.  For  a 
representation  of  these  gpectrums  see  Plate  VI, 

Q^e  Hence 
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Hence  the  cause  of  that  variation  which  obtains  in  tlic 
apparent  niagniiiide  of  an  object,  is  no  longer  a  matter  of 
mere  opinion;  for  it  i?  an  established  law  in  dioptrics,  that  the 
image  in  the  focus  of  a  convex  lens  increases  with  the  aper- 
ture ot  the  glass,  and  consequently,  the  picture  of  the  moon 
in  the  focus  of  the  crystalline  lens  of  the  eye  increases  as  the 
pupil  is  enlarged.     I  am,  sir, 

Your  humble  servant, 

Ez.  Walker. 


XLIV.  Extract  of  a  Letter  from  M.  Leopold  de  Buch, 
of  Milan,  to  Professor  Pictet,  of  Geneva,  on  the  Pro- 
duction of  ^Inriat'ic  Acid  and  Soda  hj  the  Galvanic  De-- 
composition  of  Jl'aler  *. 

SIR,  Milan,  October  6,  ISOj. 

±  HAVE  a  fev^'  words  to  sav  on  the  subject  of  a  fact  which 
at  present  occupies  the  attention  of  the  Italian  philosophers, 
and  particularly  Volta.  It  is  the  experiment  whereby  we 
compose  the  muriatic  acid  and  soda  by  means  of  the  Gal- 
vanic action.  We  have  been  told  that  this  experiment,  for 
which  we  are  indebted  to  Dr.  Pacchiani,  has  not  succeeded 
at  Geneva  f.  The  following  is  the  method  to  make  il  suc- 
ceed at  all  times : 

Have  two  piles,  the  one  near  the  other,  and  joined  to- 
gether at  the  base,  in  such  a  manner,  that  the  positive  pole 
of  the  one  and  the  negative  pole  of  the  other  shall  be  at  the 
superior  extremities  of  the  two  piles.  Conduct  a  gold  or 
platina  wire  from  the  negative  pole  (of  zinc)  into  a  tube  A, 
slightly  closed  at  the  top  by  a  piece  of  linen  or  a  cork, 
through  which  the  wire  passes  in  descending  down  about 
two-thirds  of  the  tube.  Make  another  wire  of  the  same 
substance  also  descend  from  the  positive  pole  (of  copper) 
ijito  a  tube  B,  disposed  in  the  same  manner  as  the  preceding. 
Plunge  both  of  them  into  a  drinking-glass  containing  di- 
stilled water.     Oxygen  w  ill  be  disengaged  in  the  tube  B,  and 

*  From  Billiotheque  Britannique,  vol.  xxx. 

*■  We  do  not  believe  it  was  ever  tried  at  Geneva. — Pictet. 
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hydrogen  in  the  tube  A.  Allow  the  apparatus  to  work,  anJ 
a  few  hours  will  furnish  unequiv'ocal  marks  of  the  existence 
of  the  muriatic  acid  in  the  tube  B,  which  had  allowed  oxy- 
gen to  escape,  and  of  soda  in  the  tube  A,  which  retained  it. 
At  the  end  of  ten  or  twelve  hours,  nitrate  of  silver,  poured 
into  B  drop  by  drop,  precipitates  itself  abundantly.  If  the 
water  of  the  two  tubes  is  mixed  together  and  evaporated,  a 
sensible  quantity  of  muriate  of  soda  is  obtained.  If  the  ex- 
periment is  made  in  the  dark,  the  acid  obtained  in  the  tube  B 
is  oxygenated.  The  citron  yellow  colour  is  very  striking; 
the  smell  of  the  acid  cannot  be  mistaken  ;  light  decomposes 
it.  The  tubes  must  not  be  too  narrow ;  they  ought  to  be 
six  or  eight  lines  in  diameter :  without  this  precaution  the 
experiment  will  not  succeed  ;  because  the  current,  in  order 
to  pass  from  B  to  A  by  tiie  inierior  orifice  of  the  two  tubes 
plunged  into  a  bad  conductor,  which  is  water,  requires  a  cy- 
linder of  a  great  enough  diameter  in  order  to  carry,  in  a  given 
time,  a  sufficient  quantity  of  electricity  into  the  tubes.  The 
latter  must  not  be  too  far  from  one  another;  they  will  be  at 
fl convenient  distance  in  aflat-bottomed  drinking-glass.  The 
oxygenated  acid  soon  attacks  the  gold.  If  evaporated,  we 
ought  to  have  a  fine  purple  of  Cassius*  for  a  residue.  Has 
any  thing  been  discovered  for  a  long  time  more  perplexing 
or  more  remarkable  ?  The  discovery  of  soda  belongs  to  Alas- 
cagny,  of  Siennaf.     I  have  the  honour  to  be.  Sec. 

Leopold  de  Buch. 

*  The  author  is  here  in  an  error.  There  can  be  no  precipitate  of  Cassius 
formed  without  the  presence  of  tin. — Edit. 

f  The  production  of  soda  by  the  Galvanic  action  is  a  new  fact ;  but  that  of 
an  acid  (then  supposed  to  be  the  nitrous  acid)  belongs  to  Cruickshank :  he 
announced  it  very  learnedly  in  a  memoir  entitled  "  Additional  Remarks  on 
Galvanic  Electricity,"  published  in  Nicholson's  Journal  for  1800.  What 
M.  de  Buch  has  here  said  relative  to  certain  conditions  of  manipulation,  with- 
out which  the  experiment  did  not  succeed,  will  perhaps  explain  the  reason 
why  Messrs,  Biot  and  Thenard  met  with  no  success  in  their  attempts  to  repeat. 

PiCTKT. 

The  production  of  soda  by  the  Galvanic  decomposition  of  water,  was  an- 
nounced in  The  Philosophical  Magazine  so  far  back  as  the  month  of  April 
last ;  that  is,  exactly  a  year  ago.  M.  de  Buch's  letter  ^ven  above  is  dated  in 
October;  and  the  number  of  M.  PIctet's  Journal,  from  which  we  have  copied 
it,  is  that  for  November  last.  The  first  discovery,  therefore,  belongs  to  Mr. 
Peel.    See  our  xxist  volume,  p.  279. — Edit. 
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XLV.    Tuenhj' seventh   Connminication  from  Dr.  Thorn- 
TON'j  relative  to  Pneumatic  Medicine. 

To  Mr.  nUoch. 

No.  1,  Hinde-street,  Maiichester- 
DEAR  SIR,  bcjuarc,  April  l:,  ISOO". 

J.  HE  following  cases  of  catalepsy  and  epilepsy  are  of  con- 
siderable in)portancc,  ar.d  nicrit  a  place  in  your  philosophic 
jjurnal. 

Case  of  Catahpsy  cured  by  Vital  Air. 
iviiss  Lavinia  de  Yrvjo,  act.  10,  lives  at  Mrs.  Baylis's., 
Brook  Green  House,  Hanmiersmith.  She  had  a  fit  at  three 
years  old  :  then  her  next  attack  was  when  five  years  old  : 
when  eight,  they  would  attack  her  two  or  three  times  a  week. 
She  used  to  faint ;  and  her  eyes  became  fixed,  her  fingers 
clenched,  and  all  her  limbs  completely  rigid  ;  the  eyes  would 
remain  w-ide  open  and  fixed  :  this  would  continue  a  quarter 
of  an  hour.  The  last  fit,  before  she  applied  to  me,  was  in 
October  ]  804,  when  it  came  on  at  two  and  continued  till 
seven.  Mr.  Flower  was  sent  for,  who  judiciously  employed 
the  usual  restoratives,  and  advised  the  young  lady  to  be  sent 
home  for  further  advice.  She  began  the  inhalation  of  a  gal- 
lon of  vital  air,  diluted,  once  a  day,  wiih  the  usual  tonic 
remedies;  and  has  not  had  a  fit  now,  September  16,  1S05, 
a  whole  twelvemonth.  She  only  took  the  vital  air  for  three 
weeks,  and  has  not  had  any  medicine,  or  the  leaat  occasion 
for  any,  siijce.  She  is  now  before  me,  with  her  motlier, 
perfectly  well ;  and  is  returned  to  her  school  at  Hammerr 
b.mith.  'J  he  apothecary  to  the  family,  and  several  other 
medical  gentlemen,  had  pronounced,  to  the  mother  and  fa- 
"siily,  this  case  as  one  that  never  would  be  cured  by  art. 
Observations  on  this  Case  by  Dr.  Tlwrjiton. 

1.  These  cases  yield  to  the  vital  air  when  all  other  reme- 
dies fail.  The  cause  is,  that  the  vital  air  gives  energy  to  the 
muscles,  and  thcnce  to  the  nen^es,  taking  oft"  inordinate  ac- 
tion from  an  undue  balance  of  principles. 

2.  And  hence  it  is,  that  persons  breathing  much  had  air 
become,  on  the  contrary,  convulsed.     I  am,  8cc. 

KojJERT  John  Thornton. 
XLVI.  Tncnty- 
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XLVI.    Tucfif //-eighth  Comvunucat'ion  on  Pneumatic  jSIcdl- 
cine,  sent  ly  Dr.  Thohnton,  from  ]!\Tr.  Hill,  Surgeon. 

Case  of  Epilepsy  cured  ly  Vital  Air. 

L/HAPxLEs  Wayte  Dare,  son  of  Mr.  Dare,  Dowgatc  Tlil!, 
is  a  young  man  who  appeared  strono;  and  healthy  until 
eleven  years  of  age.  At  that  period,  being  vcrv  abruptly 
informed  that  his  father's  house  was  on  tire,  the  shock 
affected  him  so  much  as  to  throw  him  into  an  epileptic 
fit.  From  this  time  the  parox'ysms  failed  not  to  return 
every  three  or  four  weeks ;  and  though,  during  the  course 
of  some  years,  the  number  of  his  (its  did  not  much  in- 
crease, his  bodilv  strenaih  and  mental  faculties  were  con- 
siderably impaired.  Several  medical  men  were  consulted  on 
the  first  attack,  but  the  remedies  prescribed  by  them  gave 
little  or  no  relief.  On  his  becoming  deaf  in  one  ear,  and 
his  eyesight  failino;  him,  whatever  he  learned  at  the  Blue- 
coat  School  was  forgotten,  owing  to  the  violence  of  the  fits. 
His  parents,  therefore,  thought  it  advisable  to  take  h.im  home. 
At  length,  having  received  soirse  benefit  from  njcdical  aid, 
his  father  placed  him  on  trial  at  IMr.  Davison's,  in  Sise- 
lane  ;  but  a  fright  soon  bringing  back  all  his  former  disor- 
ders, he  was  obliged  to  return  again  to  his  family.  IJis  fits 
were  now  excecdmglv  violent,  and  their  frequency  increased 
to  a  considerable  number  in  twenty -four  hours.  -In  conse- 
quence of  this  he  became  more  deaf  than  ever,  his  vision 
weaker,  and  his  intellects  so  materially  injured  that  it  was 
impossible  to  leave  him  alone,  for  fear  he  should  either  fall 
into  the  fire,  or  meet  v,-ith  some  other  caiaujitous  accident. 
In  this  truly  deplorable  state  he  was  put  under  mv  care  early 
iu  March  1796.  The  mornu"ig  previous  to  my  seeing  him, 
his  fits  had  been  so  particularly  violent  as  to  exhaust  him 
greatlv,  and  his  pulse  beat  above  one  hundred  in  a  minute. 
It  was  not  without  infinite  difficulty  that  I  could  either  per- 
suade him,  or  make  him  comprehend  in  what  manner,  to 
inhale  vital  air  from  my  apparatus ;  and  the  general  torpor 
of  his  raind,  extreme  debility  of  body,  and  deafness,  gave 

0^4  me 
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nie  but  taint  hopes  of  his  recovery.  However,  after  he  had 
inhaled  a  moderate  dose  of  vital  air,  an  unusual  warmth  dif- 
fused itself  over  his  whole  frame,  accompanied  with  a  con- 
siderable degree  of  perspiration.  He  afterwards  passed  the 
whole  da,y,  and  the  following  night,  without  any  return  of 
fits;  a  circumstance  which  had  not  happened  for  several 
months.  The  next  morning  lie  was  tolerably  cheerful ;  his 
hearing  and  vision  less  defective;  and  his  pulse  more  firm, 
beating  ten  strokes  less  in  a  minute  than  the  preceding  day. 
On  having  again  recourse  to  the  vital  air,  it  revived  him  as 
before,  and  the  second  day  passed  without  a  fit :  but  he 
found  a  disposition  to  fulness  in  his  head,  and  such  a  ten- 
dency to  falling  down  during  that  day,  that  it  would  have 
taken  place,  had  not  his  own  exertions  prevented  it.  The 
third  morning,  before  he  came  to  my  house,  he  was  attacked 
with  a  very  slicrht  lit.  Findins  in  him  this  tendencv  to  local 
fulness  in  the  head,  I  ordered  cupping,  and  an  opening  me- 
dicine. By  paying  due  attention  to  the  fulness  in  the  head, 
and  keeping  the  bowels  properly  open,  the  pulse  became  re- 
gular; while  the  active  effects  of  the  vital  air  so  invigorated 
his  constitution,  that  he  not  only  lost  his  fits,  but  in  six 
weeks  gradually  regained  his  vision  and  hearing,  and  was 
able  to  walk  six  or  seven  miles  a  day,  without  fatigue,  or 
any  inconvenience  whatever.  Some  sultry  weather  coming 
On  in  the  month  of  JMay,  he  became  nervous;  had  the  head- 
ach,  and  some  slight  degree  of  fever,  after  a  fatiguing  walk 
to  Harapstead ;  and  for  the  second  time  only  experienced 
a  trifling  relapse.  I  now  directed  him  to  be  bled  with  leeches 
on  the  temples,  and  to  take  the  usual  dose  of  opening  me- 
dicine; after  which,  as  soon  as  the  fever  had  subsided,  he 
was  to  have  recourse  to  the  bark  and  vital  air,  at  different 
intervals,  until  the  middle  of  July.  He  then  became  per- 
fectly well  in  health,  strength,  and  spirits;  and  in  Decem- 
ber 1  797  his  father  engaged  him  as  clerk  to  Messrs.  Hop- 
kins and  Lincoln,  in  Barbican,  where  he  now  resides  ;  and, 
not  having  had  any  return  whatever  of  his  former  com- 
plaints, he  is  fullv  enabled  to  keep  such  accounts  as  require 
a  mind  perfectly  free  from  every  degree  of  oppression  or  ir- 
ritation. 

«'  To 
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«  To  Mr.  Hill. 

'^  SIR, 

^^  I  can  with  pleasure  inform  you,  that  my  son,  Charles 
Wayte  Dayre,  has,  by  the  blessing  of  God,  with  your  kind 
attention  to  him,  and  the  help  of  vital  air,  received  a  very 
great  cure  from  his  fits,  deafness,  and  nervous  complaints, 
which  had  long  affected  him  ;  and  they  increased  on  him  so 
fast,  that,  when  he  applied  to  you,  he  had  from  sixteen  to 
twenty  a  day.  He  could  not  be  left  at  any  time,  even  a 
quarter  of  an  hour  in  a  day.  He  has  not  had  a  fit  these 
eighteen  months,  or  near  two  years. 
''  I  am,  sir, 
**  Your  greatly  obliged  humble  servant, 

"  Charles  Dare.'* 

Olservatiojis  on  this  Case  ly  Mr.  Hill. 

However  the  general  appearance  of  this  young  man  may 
have  been  as  to  strength,  some  peculiarity  of  habit,  as  irri- 
tability of  stomach  and  bowels,  most  likely  had  existed,  and 
was  a  predisposing  cause  of  the  complaint.  Be  this  as  it 
may,  any  sudden  surprise  or  misfortune  will  almost  always 
produce  some  determination  of  blood  to  the  head,  more  or 
less  violent,  in  the  strongest  frame.  In  this  case,  as  in 
many  others,  it  laid  the  foundation  of  very  serious  mischief. 
In  length  of  time  it  exhausted  the  nervous  energy  j  and  the 
powers  of  life,  depending  on  an  equable  circulation,  were 
reduced  to  extreme  debilitv.  Under  these  circumstances  no 
remedy,  one  short  instance  excepted,  arrested  the  progress 
of  the  disease,  still  less  gave  hopes  of  a  recovery.  The  suc- 
cess in  this  case  was  beyond  my  expectation ;  for  I  was  ap- 
prehensive that  the  several  organs  of  sense,  as  the  eyes  and 
ears,  were  become  paralytic  from  some  organic  defect  in  the 
brain,  owing  to  the  long  continuance,  violence,  and  fre- 
quency of  the  attacks.  Cofitrary  -to  my  conjecture,  how- 
ever, the  patient  was  relieved  much  in  the  same  manner  as 
the  subject  of  the  preceding  case;  and,  as  the  same  conse- 
quences followed,  nearly  the  same  reasoning  applies  to  both ; 

viz. 
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viz.  some  accumulation  in  the  system  being  removed  by  the 
chemical  union  ol'  vital  air  in  the  blood,  the  secretions  by 
the  skin  and  kidncvs  being  promoted,  and  the  energy  and 
strength  of  the  nerves  being  restored,  then  tonic  remedies 
recovered  the  chylopoictic  viscera  to  their  due  functions. 

I  cannot  avoid  particularly  observing,  that  this  lessening 
of  the  determination  of  blood  to  the  head,  is  a  fact  of  great 
importance  to  all  people  subject  to  fits  or  nervous  head-achs. 


XLVII.  On  thcElectrngeneofScwswDT.  By  Count  St ers- 
BERG,  Vice-president  of  the  Electoral  Regency  of  Ra- 
ii.d'on*. 

XJL  GREAT  deal  has  been  said,  for  a  year  past,  of  M.  Schmidt, 
a  chemist  of  Brcslau,  who  insists  that  he  has  merited  the 
prize  of  sixtv  thousand  francs,  which  ought  to  have  been 
decreed  to  the  author  of  the  best  discovery  upon  Galvanism. 
The  following  is  a  succinct  account  of  what  has  been  pub- 
lished on  the  subject,  extracted  from  a  letter  addressed  to 
M.  Nauchc,  tlie  physician,  at  Paris,  by  count  Sternberg. 

M.  Schmidt  thinks  he  has  discovered  a  body  capable  of 
generating  electricity,  which  he  calls  electrogcne.  This  body 
serves,  with  caloric,  to  combine  the  two  constituent  princi- 
ples of  the  air — oxvgen  and  azote.  lis  affinity  with  them  is 
weakened  bv  the  presence  of  the  solar  rays.  The  latter  aug- 
ment, on  the  contrary,  its  affinity  with  water:  this  is  the 
reason  why,  in  spring,  electrogene  partly  quits  the  air  to 
unite  with  water,  elevated  by  n)eans  of  caloric,  in  the  form 
of  elastic  vapoui's. 

The  degrees  of  intensity  of  the  union  of  electrogcne  with 
air  and  water  are  very  variable,  and  thence  proceed  the  va- 
riations in  the  elastieitv  of  the  atmosphere. 

The  sea,  by  surcharging  the  atmosphere  with  aqueous  va- 
pours, absorbs  electrogene,  which  endeavours  to  maintain  an 
equilibrium.  For  a  contrary  reason,  the  earth  tends  to  give  the 
air  a  part  of  its  electrofrene.     This  alternate  combination  and 
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disengagement  produce,  hv  their  succession.  Avinds  and 
clouds. 

All  the  metals  contain  electrogene,  and  they  do  not  oxi- 
date but  in  regard  to  their  atlinitv  with  it.  It  is  the  cause 
of  crystallization  by  the  dry  method. 

The  weakening  of  the  affinity  of  electrogene  with  the  bases 
of  the  air,  by  means  of  the  solar  ravs,  gives  birth  to  vegeta- 
tion. Animal  life  is  also  attributed  to  electrogene.  It 
enters  with  oxyen  into  the  blood  of  animals  by  res{)iration  ; 
it  is  decomposed  bv  this  fluid,  and  its  elementary  base  con- 
stitutes, in  the  brain  and  the  nervous  system,  the  principle 
of  irritability. 

M.  Schmidt  attributes  still  other  effects  to  this  new  beino;; 
but  he  does  not  distinguish  them  well  enough  from  those  of 
caloric,  oxygen,  and  attraction.  His  theory,  although  curi- 
ous, is  not  sufficiently  supported  by  facts  to  entitle  it  to 
much  attention. 


XLVIII.  Letter  of  M.  Ousted,  Professor  of  Philosop/ij/  at 
Copenhagen^  to  Pnjfessor  Pictet  of  Geneva,  upon  Sono- 
rous Vlhratiohs  *. 

^IR  Cope;iliagcn,  May  26, 1785. 

_L  HE  impartial  interest  which  you  take  in  every  thing  tend- 
ing to  accelerate  the  progress  of  science,  has  made  me 
desirous,  ior  a  long  time  past,  of  establishing  a  correspon- 
dence with  you.  I  take  the  opportunity  of  a  traveller  going 
10  Geneva,  to  deliver  to  you  the  results  of  some  of  nn'  re- 
searches in  phvsics.  I  have  chosen  as  the  subject  of  my 
present  letter,  the  experiments  I  have  rtpeatcdly  made,  upon 
the  effects  produced  in  the  interior  of  solid  bodies  during 
the  propagation  of  motion.  I  have  been  led  to  these  re- 
searches by  both  antient  and  modern  observations  upon 
gound.     Every  body  is  acquainted  with  the  interesting  dis- 
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covcry  of  the  celebrated  Chladni,  who  taught  the  art  of  pro- 
ducing certain  figures,  by  covering  with  sand  plates  of 
metal  or  of  glass,  and  then  rubbing  them  upon  the  edge  witli 
a  violin  tow.  The  sand  is  put  in  motion  by  the  effect  of 
the  oscillations  of  the  sonorous  body,  and  the  grains  of  it, 
quitting  certain  parts  of  the  surface,  heap  themselves  up  upon 
the  others,  by  forming  lines  and  figures  of  different  forms. 
The  lines  into  which  the  grains  of  sand  heap  themselves  up, 
are  without  doubt  the  points  of  rest  between  the  portions  of 
the  surface  put  in  vibration  by  the  rubbing  of  the  bow  upon 
the  edges  of  the  plates. 

Modern  philosophers  think  they  have  found,  in  these  curi- 
ous results,  a  confimiation  of  the  opinion  which  tends  to 
exclude  those  internal  vibrations,  formerly  supposed  to  be 
the  cause  of  the  phasnomena  of  sound,  and  to  refer  the  latter 
merelv  to  those  oscillations  which  are  visible  and  appreciable 
by  their  mechanical  effects,  of  v.hich  the  experiment  upon 
sand  gives  an  example. 

It  appears  to  me,  however,  that  the  antient  hvpothesis  has 
been  abandoned  too  easily,  at  least  n^y  experinients  have 
lather  led  me  towards  that  hypothesis,  than  removed  me 
from  it.  The  following  are  the  observations  v/hich  these 
experiments  have  suggested  to  me  : 

It  is  allowed  that  in  common  air,  a  fluid  eminently  elastic, 
a  sudden  compression  is  followed  by  a  reaction  which  pro- 
duces a  dilatation,  which  immediately  compresses  the 
neighbouring  particles,  and  the  effects  of  a  first  concussion 
propagate  themselves  in  this  manner  to  an  indefinite  extent. 
But  I  do  not  see  why  this  does  not  take  place  also  in  elastic 
solids,  when  they  are  made  to  produce  a  sound.  The  ex- 
periments of  Chladni,  although  in  other  respects  very  curi- 
ous, are  not  proper  to  prove  the  small  vibrations  which  con^ 
cur  to  form  the  undulations  from  which  the  figures  in  ques- 
tion result,  and  for  the  knowledge  of  which  we  are  indebted 
to  him.  Sand,  which  is  made  use  of  by  him,  is  too  larjre 
srained  to  indicate  the  nature  of  the  movement  of  the  solid 
moleculse  which  tremble  under  it ;  and  what  is  still  worse, 
these  grains  are  elastic,  so  that  they  do  not  remain  where 

they 
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tliey  fall,  but  fly  about  ;  this  hinders  them  from  pursuing  a 
regular  progressive  movement,  hke  that  of  sonorous  undula- 
tions.    It  was  on  this  account  that,  on  varying  my  experi- 
ments, I  thoujjht  of  substituting  in  the  place  of  sand,  a  more 
attenuated  matter  not  possessing  the  inconveniences  I  have 
mentioned;   this  was  semen  lycopi)dli,  or  the  seeds  of  club- 
moss.     After  having  covered  a  plate  of  metal  or  glasa  with 
this  substance,  I  tried  to  produce  a  sound  in  the  manner  of 
Chladni,  and  in  an  instant  I  saw  the  dust  distribute  itself  in- 
to a  number  of  little  regular  tumuli,  which  put  themselves 
in  motion  at  their  extremities,  or  formed  the  figures  discover- 
ed by  this  naturalist.     They  always  range  themseh^es  in  the 
form  of  a  curve,  the  convexity  of  which  is  in  proportion  to 
the  point  touched  by  the  violin  bov/,  or  towards  the  point 
which  has  an  analogous  situation  :  the  nearer  that  each  of 
these  little  heaps  is  to  these  points,  its  height  is  the  more 
considerable  ;  this  gives  to  the  whole  a  remarkable  regularity. 
The   experiments  of  M.  Chladni  are  astonishing  at    first 
siccht,  on  account  of  the  regularity  of  the  figures  produced 
by  a  single  stroke  of  the  bow,  which  appears  as  if  done  by 
magic.      My  experiments  have  not  the   same  charm ;  but 
perhaps  they  are  more  instructive,  on  account  of  the  com- 
parative slowness  of  my  process,  which  admits  of  their  effects 
being  more  advantageously  studied.     We  observe  that  the 
interior  of  the  small  elevations  formed  in  my  experiments 
continue  in  motion  during  the  continuance  of  the  sound. 
The  duration  of  these  vibrations,  although  very  short,  is  ap- 
preciable on  plates  of  three  or  four  inches  diameter  :  it  is 
longer  when  plates  of  a  larger  diameter  are  employed.     I 
often  made  use  of  a  disc  of  metal  of  six  inches  diameter  :  in 
this  case  I  always  saw  the  small  elevations  change  their  ap- 
pearance at  different  epochs  of  the  duration  of  the  sound. 
At  one  moment  the  height  increases,  and  at  another  it  di- 
minishes,  and   the  dust  has   the  appearance  of  arranging; 
itself  in  small  globules  which  roll  one  above  another :  we; 
easily  perceive  that  all  thche  phaenomena  are  still  very  com- 
plicated.    The  movement  of  the  grains  is  in  part  vertical,  in 
part  horizontal  ;  the  horizontal  movement  is  composed  of 
two  others;  one  of  the  forces  impels  the  grains  forward,  and 
1  the 
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the  other  drives  them  to  the  t\\  o  sides.    I  was  anxious  to  ex- 
amine, cis  minutely  as  possible,  each  of  these  movements  by 
itself,  and  the  following  is  what  I  remarked.  I  held  a  square 
of  ojlais  ill  such  a  manner  that  two  or  three  of  the  tdocs  of 
it  were  in  contact  with  my  fingers.     I  struck  the  edge  which 
I   did  not  touch,  with  a   piece  of  smooth  wood,  in  such 
a  manner  that  every  point  received  the  shock  at  the  same 
instant.     In  this  case,  the  powder  arranges  itself  in    lines 
parallel   to  the  edge  struck  upon.     These  lines   are  rarely 
straioht,  because  these  edees  have  alwavs  irregularities :  the 
straii^htest  I   ever  saw  were  produced  upon  an  iron    rule, 
struck  with  a  smooth  piece  of  the  same  metal  :    in  order  to 
the  better  success  of  this  experiment,  it  is  necessary  that  the 
square  or  the  rule  should  rest  upon  a  smooth  table.     If  I  do 
not  strike  the  blow  upon  the  whole  edge,  but  only  upon 
some  of  its  points,  other  lines  are  formed  parallel  to   the 
direction  of  the  blow,  and  perpendicular  to  the  edge  struck. 
These  lines  seem  to  be  coreiposed  of  a  crowd  of  small  eleva- 
tions, less  regular  than  those  produced  when  plates  covered 
with  the  dust  are  struck  with  the  fiddle  bow.     This  expcri- 
iTient  snccceds  with  difficulty  when  the  whole  of  the  plate  is 
allowed  to  rest  upon  a  table,  because  this  circumstance  pre- 
vents us  from  striking  a  good  blow.     In  short,  if  1  struck 
the  plate  in  a  direction  perpendicular  to  its  plane,  the  dust 
arran'icd  itself  in  little  regular  heaps.     In  the  former  case 
the  undulations  proceed  forward  ;  in  the  second  case,  they 
take  place  both  in  a  forward  and  a  lateral  direction  ;  in  the 
third  case,  tliey  proceed  in  every  direction,  because  the  com- 
pression produced  by  the  blow  perpendicular  to  the  plane, 
propagates  itself  as   well  horizontally   as   vertically.      The 
tone  produced  in   the  first  case  is  very   low  ;  that  of  the 
second  is  much  more  elevated  :  but  that  of  the  tliird  is  still 
much  more  elevated  ;   and  it  is  the  only  one  which  deserves 
lo  be  calkd  a  tone,  or  a  sound  appreciable  in  the  musical 
scale. 

One  would  suppose  that  the  change  produced  in  elastic 
bodies,  by  the  communication  of  motion,  could  scarcely  be 
limited  to  the  simple  mechanical  displacement  of  the  part, 
but  that  in  this  modification  it  ought  lo  have  some  other 

inore 
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more  intimate  action.  Every  kind  of  friction  produces  not 
only  heat,  but  electricity  also.  De  la  Place,  and  Biot,  have 
already  attracted  the  attention  of  philosophers  to  the  first  of 
these  phenomena  ;  I  am  of  opinion  that  the  latter  of  them 
requires  much  more  attention.  ]  always  found  in  my  ex- 
periments that  sand,  or  dust,  adheres  much  more  to  those 
parts  to  which  the  movement  of  tiie  sonorous  bodies  had 
fixed  it,  than  it  did  to  the  other  pans.  I  have  often  thrown 
fresh  sand  over  a  plate  of  glass,  upon  which  I  had  already 
produced  a  figure.  I  shook  it  gently  after  having  reversed  it, 
and  I  always  remarked  that  the  sand  which  formed  the 
figure  remained  adhering,  while  the  other  part  detached  it- 
self. The  adherence  of  grains  finer  than  those  of  sand  is 
very  remarkable.  I  also  discovered,  with  the  assistance  of 
Coulomb's  electrometer,  indications  of  electricity  in  those 
})lates  which  had  emitted  a  sound;  but  I  have  not  repeated 
these  experiments  sufficiently  to  enable  me  to  detail  them. 
I  discovered  on  the  above  occasion,  that  the  edges  and 
angles  of  bodies  act  upon  Coulomb's  electrometer  almost 
always ;  and  I  propose  to  myself  a  new  course  of  experi- 
ments upon  this  subject.  The  celebrated  Ritter,  to  whom 
I  harl  comnmnicatcd  mv  experiments  upon  the  part  which 
electricity  acts  in  the  phenomena  of  sound,  had  long  ago 
discovered  that  the  electrical  pile  of  \'olta  is  capable  of  pro- 
ducing sound,  when  a  shock  is  received  from  it  in  the  ears. 
In  a  work  about  to  appear  under  the  title  of  "  A  System  of 
Electrical  Bodies,"  this  great  philosopher  makes  it  clear 
that  a  body  acquires  positive  electricity  by  compression,  and 
negative  by  dilatation.  Thus  we  may  say,  that  there  are  in 
each  sound  as  many  alternatives  of  electricity,  positive  and 
negative,  as  there  are  oscillations  ;  but  the  union  of  two  elec- 
tricities produces  a  commotion  :  thus  there  are  in  one 
sound  as  many  extremely  weak  electrical  commotions  as 
there  are  oscillations.  Each  of  these  insulated  commotions 
would  be  absolutely  insensible  ;  but  when  received  in  a 
very  great  number,  in  a  period  too  small  to  distinguish  the 
one  from  the  other,  they  always  produce  a  sensible  eficct, 
especially  since  positive  electricity  renders  the  organ  more 
sensible  for  the  negative  than  it  was  before,    and  vice  versa. 

The 
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The  sensible  effect  of  the  union  of  all  these  insensible  com- 
motions is  sound.  T  confess  that  these  ideas  of  M.  Rilter 
appear  contradictorv  to  all  the  received  opinions  on  the  organ 
of  hearing  ;  hut  it  must  also  be  confessed  that  our  knowledge 
of  all  the  organs  of  sense  is  as  yet  imperfect.  I  am  of 
opinion,  however,  that  the  theory  of  INI.  Rilter  agrees  per- 
fectly well  with  the  anticnt  hypotheses.  As  for  my  own 
experiments,  they  may  be  easily  repeated  by  any  person,  and 
some  one  perhaps  may  discover  more  than  I  have  here  de- 
scribed. 


XLIX.     On  the  Use  of  the  Sut7ires  in  the  Skulls  of  Ani- 
mals.   ^3^  iVfr.  B.  Gibson*. 

JL  HE  full  use  of  the  singular  junction  of  the  bones  of  the 
skull  which  is  called  suture,  has,  from  the  earliest  periods  of 
anatomy  and  surgerv,  attracted  the  attention  and  eluded  the 
researches  of  the  physiologist.  To  this  remarkable  feature 
in  osteogeny,  in  a  great  measure  peculiar  to  a  certain  period 
of  life,  many  uses  have  been  attributed.  Some  of  these  are 
totally  erroneous  ;  such  as  that  for  allowing  the  transpiration 
of  moisture,  to  keep  the  brain  cool  and  fit  for  thinking  ;  for 
giving  a  more  strict  adhesion  of  the  dura  mater  to  the  inner 
surface  of  the  skull  ;  for  admitting  a  more  free  communica- 
tion by  blood-vessels  between  the  external  and  internal  parts 
of  the  head  ;  or  for  affording  interstices,  that  the  bones  may 
be  pushed  asunder  by  the  growth  of  the  brain,  lest  that  or- 
gan should  he  cramped  in  its  growth,  in  consequence  of  the 
comparatively  slow  growth  of  the  bones  of  the  skull. 

Other  uses  attributed  to  the  sutures  are  merely  slight  ad- 
vantages derived  from  their  structure,  which  arc  enjoyed  in 
early  infancy,  or  till  adult  life,  but  gradually  cease  after  that 
period.  Thus  at  the  time  of  birth  the  loose  union  of  the 
bones  of  the  skull  accommodates  the  shape  of  the  head  to  the 
figure  of  the  different  parts  of  the  cavity  through  which  it 
passes.     At  adult  age,  when  the  sutures  are  fully  formed, 

^  •  From  Manchester  Trar.saclions,  second  scrici,  vol.  i. 
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they  may  occasionally  check  the  progress  (if  I  may  be 
allowed  the  expression)  of  a  fracture  nearly  spent  ^ — or 
vibrations,  communicated  to  the  bones  of  the  skull,  will  be 
propagated  with  less  fofce  to  the  brain,  in  consequence  of 
the  bones  being  separated  at  the  sutures.  It  is,  however, 
abundantly  evident,  that  these  are  not  the  main  purposes 
for  which  the  sutures  are  formed  ;  otherwise  they  would 
not,  begin  to  be  obliterated  at  a  period  of  life  when  they 
would  perform  these  offices  more  usefully  than  ever^ 
Consistent  with  this  remark,  we  shall  find  that  the  true  pur- 
pose for  which  they  are  formed,  and  ihe  particular  process 
with  which  they  are  connected,  is  fully  completed  before 
their  obliteration  takes  place. 

When  we  take  a  view  of  the  mode  of  junction  between 
many  bones  and  parts  of  bones  in  the  human  body,  which 
do  not  admit  of  motion,  we  find  that  with  little  exception 
they  all  agree  in  this  particular ;  that  sooner  or  later  the  car- 
tilage or  periosteum,  which  once  was  interposed,  is  obliterat- 
ed, and  these  different  portions,  or  entire  bones,  coalesce. 

The  separate  portions,  which  originally  compose  the  ver- 
tebra?, are  early  in  thus  uniting:  after  these  the  sides  of 
the  lower  jaw;  at  a  later  period  the  epiphysis  of  a  cylindrical 
bone  is  united  to  its  body  :  and  still  later  the  bones  of  the  skull 
usually  coalesce,  and  the  sutures  are  obliterated.  Other  bones, 
as  those  of  the  face,  which  have  no  motion  and  sustain  little 
weight,  are  irregular  in  this  respect ;  sometimes  unitijig,  but 
generally  remaining  distinct  to  the  end  of  a  long  life. 

The  original  formation  of  the  osseous  system  in  several 
distinct  pieces,  respects  principally  its  speedy  ossification  at 
an  early  period  of  life,  and  its  future  convenient  extension, 
till  it  has  arrived  as  its  full  growth  ;  and  we  may  consider  it 
as  a  general  principle,  that  where  two  parts  of  om;  bone  are 
separated  from  each  other  by  an  intervening  cartilage,  or 
two  distinct  bones  merely  by  periosteum,  at  tliat  part  osse- 
ous materials  are  added  to  increase  their  length  or  extend 
their  superficies.  This  we  shall  find  takes  place,  whethef 
the  junction  be  effected  by  comparatively  smooth  surfaces^ 
as  between  the  body  of  a  bone  and  its  epiphysis  j  or  between 
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the  bones  of  the  skull  by  jagfgetl  sutures.  Hence  It  appears 
that  the  bones  of  the  body  gLUcrully  arc  increased  in  length 
or  extent,  not  by  a  uniform  extension  of  the  whole  sub- 
stance, but  by  an  addition  of  bony  matter  in  some  particular 
part. 

Thus  the  body  of  a  cylindrical  bone  is  lengthened  by  ad- 
dition to  each  end.  This  we  might  conclude  would  be  the 
case,  from  considering  the  part  in  which  its  ossification 
commences:  as  this  commences  in  a  middle  point  and  pro- 
ceeds to  each  extremity,  it  is  natural  to  suppose  that  its 
growth  still  fioes  on  in  the  same  direction,  or  continues  at 
the  extremities.  That  this  is  the  case  we  know,  not  by 
reasoning  alone,  but  by  a  direct  experiment.  Mr.  Hunter 
sunk  two  small  pieces  of  lead  in  the  middle  of  the  tibia  or 
shin  bone  of  a  pig,  and  measured  accurately  the  distance  be- 
tween them  :  on  examining  the  animal  some  time  after- 
wards, It  appeared,  that  though  the  bone  had  increased  con- 
siderably in  length,  the  pieces  of  lead  still  remained  at  the 
same  distance  from  each  other  that  they  were  before.  From 
this  experiment  we  learn,  that  a  cylindrical  bone  is  not  ex- 
tended in  its  middle,  but  is  lengthened  by  addition  to  its  ex- 
tremities, where  the  body  of  the  bone  is  joined  to  its  epi- 
physis; the  chief  intention  of  the  epiphysis  being  to  allow 
the  intervention  of  a  vascular  organ,  which  may  convenient- 
ly deposit  bony  materials,  without  interfering  with  the  joint 
itself. 

As  cylindrical  bones  are  lengthened  at  their  extreme  parts, 
we  are  led  by  analogy  to  conclude,  that  the  same  general 
plan  is  pursued  in  the  extension  of  the  flat  bones  of  the 
body  :  and  although  we  have  no  direct  experiment  by  which 
this  has  been  proved,  there  are  circumstances  which  leave 
little  doubt  but  they  are  extended  by  addition  to  their  edges. 
Thus,  to  take  the  parietal  bone  as  an  example ;  as  ossification 
begins  in  ;i  central  point  and  extends  towards  the  circumfe- 
rence, it  is  probable  that,  to  the  completion  of  the  process,  it 
continues  to  go  on  in  the  same  direction  ;  and  the  same 
circunislancc  taking  place  in  every  bone  of  the  cranium,  it 
is  probable,  that  even  after  the  whole  of  the  brain  is  incased 
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in  bone,  the  addition  is  still  made  at  the  edge  of  each,  and 
that  the  general  enlargement  originates  where  they  are  all 
mutually  joined  by  ihe  sutures.  Oi'this  process  I  had  a  very 
striking  illustration  some  years  a2;o.     In  a  young  subject, 
from  what  cause   I  know  not,  the  deposition  of  osseous 
matter  had  been  suddenly  increased  ashort  time  before  death. 
It  was  in  different  stages  of  progress,  but  had  taken  place  in 
all  the  bones  of  the  body  which  I  preserved  ;  in  some  pai* 
tially,   in  others  generally.     In  all,  the  new  osseous  matter 
was  elevated  above  the  level  of  the  bone,  upon  which  it  was 
placed.     In  some  parts  of  the  parietal  bones  it  was  only  in 
its  commencement,  and  put  on  the  appearance  of  a  net- 
work, similar  to  that  which  may  be  observed  in  the  same 
bones  at  an  early  period  of  their  formation.     In  other  part* 
the  meshes  of  the  net-work  were  more  or  less  filled  up  ;  iiL 
others  again  completely,  so  as  to  put  on  the  uniform  appear- 
ance of  solid  bone.    The  same  reticulated  appearance  was 
evident  on  the  edges  of  all  the  bones  of  the  skull,   where 
they  form  the  sutures,  and  at  the  extremities  of  the  cylindri-* 
cal  bones,  between  the  body  and  epiphysis.     The  same  ap- 
pearance of  increased  deposition  was  seen  on  the  surface  of 
the  cylindrical  bones,  with  this  diflerence,  that  the  meshes 
were  not  circular,  but  oblong  squares ;  so  as  to  put  on  more 
of  the  striated   appearance.      In    some    parts,   the   newly 
secreted  bone  was  easily  separable  from  the  general  mass, 
and  formed  a  thin  layer  externally,  aflTording  one  of  the  best 
proofs  I  have  met  with,  of  the  increase  of  cylindrical  bones 
in  thickness  by  deposition  externally,  whilst  a  corresponding 
internal  absorption  goes  on.     From  the  striking  similarity 
of  appearance  on  the  surfaces  and  edges  of  the  bones,  we 
may  safely  conclude,  that  the  same  process  of  deposition 
was  going  on  in  both,  and  mav  thence  infer,  that  the  bones 
of  the  skull  are  increased   in  extent  by  the  deposition  of 
osseous  matter  at  their  edges,  or  where  they  are  joined  to 
each  other  by  suture.     This  fact  points  out  to  us,  in  a  great 
measure,  the  real  use  of  this  peculiar  mode  of  junction. 

In  order  that  the  bones  of  the  skull  may  be  increased  in 
extent,  it  is  necessary  that  they  should  be  retained  at  a  cer- 
tain distance  from  each  other;  that  the  periosteum  with  its 
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Tcssels  may  pass  down  between  them,  free  from  compres- 
sion, and  secrete  the  osseovis  matter.  At  the  same  time,  the 
thin  bones  composing  the  upper  part  ot"  the  skull,  resting  as 
an  arch  upon  its  basis,  must  be  united  tfigciher  so  firmly?  as 
not  to  be  separated  by  connnon  degrees  of  violence.  For 
this  purpose,  projecting  points  from  the  external  surface  of 
each  bone  are  reciprocally  received  into  corresponding 
ilfches  J  which  onlv  penetrate  through  one  half  of  the 
thickness  of  the  skull,  and  form  an  irregular  kind  of  dove- 
tailing. 

Two  advantages  arise  from  this  structure  being  superficial, 
and  conlincd  to  the  externjil  tabic  of  the  skull.  The  pro- 
jecting points  from  each  side,  resting  upon  the  solid  surface 
ofthe  internal  table  of  the  opposite  bone,  can  resist  more 
effectually  any  violence  wiiich  might  tend  to  force  the 
bones  inwards  ;  and  the  internal  part  of  the  skull  present.-. 
by  this  means,  a  smooth  surface  to  the  coverings  of  the 
brain:  for  internally  no  appearance  of  a  jagged  suture 
i:i  seen. 

From  this  view  of  the  subject  we  sec,  that  the  sutures  of 
the  human  skull,  by  their  peculiar  formation,  at  once  unite 
the  bones  together,  and  so  far  separate  them,  as  to  allow  the 
interposition  -of  a  vascular  organ  by  which  their  superficiea 
is  gradually  increased  to  its  greatest  extent.*  This  explana- 
tion 

*  Since  this  paper  was  written  in  the  vear  1  SCO,  I  have  found,  that  a  simi- 
lar opinion  wa>  published  by  Professor  Soenimerring  in  17<)4,  in  his  valu- 
able work,  "  De  corporis  humari  fabnca."  To  him,  therefore,  any  credit 
which  may  belong  to  the  primary  si;ggestion  of  this  use  of  the  sutures  is  due. 
As  his  opinion,  lM.)wever,  has  been  little  noticed  by  ajiatomrsts  generally,  and 
IS  placed  in  a  clearer  point  of  view  by  the  facts  which  suggested  this  further 
txplination  of  it  to  me,  it  has  not  been  thought  improper  to  give  this  essay  % 
place  in  these  Memoirs.  But  whilst  the  reader  will  see-,  by  the  following- 
quotation,  the  near  resemblance  between  the  opinion  of  Professor  Soemmer- 
ring  and  that  which  '  have  brought  forward,  1  hope  the  character  of  plagiarist 
or  compiler  will  not  be  attributed  to  me. 

"  Usus  horum  sic  sese  habentium  termLnorum  ossa  cranii  interline  Equet.. 

"  Incrementum  ambitus  calvaria;  levant,  ni  enim  inter  ossa  capitis  mox  post 
partum  sutura:  interponerentur,  h.-ec  crescere  non  pc.ssent,  nisi  alia  radonc 
oatura  rem  in^titueret.  Tali  igitur  modo  incrementum  calvarix  cum  incre- 
meoto  reliquorum  ossium  convenit ;  initio  enim  suturis,  vel  potius  lineis  car- 
lilaginosis  ossa  iis  locis  conglutinantui",  verum  tamen  non  nisi  in  embrionibus 
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tion  of  the  use  of  sutures  comprehends  and  accounts  for  those 
concomitant  circumstanceSj  which  were  considered  by  older 
anatomists  as  their  real  use;  and,  as  far  as  I  can  see,  is  not 
contradicted  by  any  fact  connected  with  them. 

If  it  be  asked,  for  instance,  why  at  the  sutures  there  is  a 
stronger  adhesion  of  the  dura  mater  internally,  and  perios- 
teum externallv,  than  in  other  parts  of  the  skull  ?  the  answer 
is,  that  these  membranes  with  their  vessels  are  continued  in- 
to the  sutures,  to  form  conjointly  the  secretory  organ  by 
which  the  bones  are  extended. 

If  it  be  asked,  why  there  is  a  greater  vascuia.ity  or  an  ap- 
pearance of  blood-vessels  passing  through  the  sutures?  it  is 
perfectly  consistent  with  this  opinion  to  answer,  that  the  in- 
crease of  blood  goes  to  this  secretory  organ,  for  the  purpose 
of  the  extension  of  the  bones. 

The  explanation  here  offered  accounts  also  for  the  general 
obliteration  of  the  sutures  after  a  certain  period  of  life  ;  for, 
the  bones  having  then  arrived  at  their  full  size,  the  organ  for 
the  secretion  of  osseous  matter  is  no  longer  needed ;  it 
'  shrinks  and  is  absorbed,  and  the  bone?  gradually  coalesce  ; 
by  which  a  further  advantage  isderived;  that  of  an  accession 
of  strength  to  the  cranium  at  large. 

If  any  additional  argument  be  necessarv  in  support  of  this 
opinion,  I  may  also  notice  the  striking  analogy  which  sub- 
sists between  the  separation  of  one  bone  of  the  skull  from 
another  by  a  suture,  and  that  separation  which  exists  be- 
ad fonticulos,  ut  alunt,  kxe  linea  notabili  latiiudine,  observatur.  Osiibus 
enim  capitis  hie  locorum  cerebro  crescente.  placidc  quasi  didiiclis,  cartiljgo 
augetur,  latior  evasura,  nisi  pristina  pars  simul  in  os  mutaretur,  mdc  os.sa 
calvarja:,  eodem  modo,  quo  cssa  longa  diductis  epiphysibus,  vel  quod  unum 
idemque  est,  marg;ir.ibus  crescere,  liquet,  etsi  in  ossibus,  longi*  sutiir-a  epi- 
physes inter  et  diaphysin  non  crispetur. 

''  Quo  junior  igitur  int'ans,  eo  minus  crispa  et  implexa  sutura,  vel,  ut  reetius 
loquar,  linea  cartilaginosa  angusta,  ossajungons, observatur.  Ouumvero  aucta 
xtate  ossa,  crescente  cerebro,  diducuntur,  eorui-nque  crassitudo,  adposita  cum 
interns  turn  externa  potissimum  tabula;,  (intcrnse  enim  incrementum  citius 
absolutum  videlur)  massa  ossea,  augetur,  non  potest  non  esse,-quin  hsc  crisps 
sut'jrae  forma,  quum  quidem  nasci  ccepit,  extern.l  in  snperficie  tamdiu,auge;i- 
tur,  donee  tandem  ipsa  ea  quam  maxime  inpediat,  quo  minus  cerebrum  cal- 
variam  ulterius  diducere  possit,  quod  pubertatis  tempore  accidit.  Rarissime 
■ha!c  ossificatio  ad  setatem  virilem  usque  detineiur."' — SoeaimerringDecorporli 
humani  fabrica,  pag.  212. 
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tweeu  the  body  of  a  cylindrical  bone  and  its  epiphysis.  They 
each  remain  only  for  a  certain  length  of  lime  ;  each  allows 
the  interposition  of  a  secretory  organ  ;  and  both  begin  to  be 
obliterated,  when  the  bones  with  which  they  arc  connected 
have  completed  their  growth,  and  their  continuance  is  no 
longer  necessary. 


L,     On  the  Existence  of  Phosphate  of  Magnesia  in  Bones. 
By  M.  FouRCROY  *. 

JL  HE  discovery  of  a  new  earthy  phosphate  in  the  bones  of 
animals,  is  a  fact  in  the  history  of  the  physical  sciences  im- 
portant enough  to  deserve  a  place  in  every  journal  calculat- 
ed to  promote  improvements  in  natural  history.  This  dis- 
covery has  been  made  these  two  years  by  M.  Vauquelin, 
and  n)yself,  in  the  course  of  a  very  extensive  inquiry  under- 
taken upon  anlftial  concretions,  and  of  which  we  have  from 
time  to  lime  given  an  account  to  the  public. 

Having  discovered,  1st,  the  animoniacal  magnesian  phos- 
phate among  the  materials  of  the  calculi  in  the  human 
bladder,  and  among  the  intestine  bezoars  of  animals  ;  and 
2dly,  the  pho?phate  of  magnesia  in  human  urine,  and  the 
property  which  characterizes  it,  in  this  liquid,  of  passing  to 
the  state  of  a  triple  salt  very  crystallizable,  at  the  moment 
that  the  urine  becomes  ammoniacal  by  its  spontaneous  de- 
composition j  it  appeared  to  us  important  to  inquire  if  this 
magnesian  salt,  unknown  in  animal  matters  until  our  in- 
quiries, was  not  to  be  found  in  some  animal  organs  j  and  we 
began  our  inquiries  upon  bon^s,  the  analogy  of  which  with 
the  urinary  receptacles  is  so  well  known  by  physiologists. 
The  analysis  of  these  organs  seemed  to  be  brought  to  perfec- 
lion ;  and  vet  the  new  experiments  to  which  we  submitted 
the  substance  under  examination,  enabled  us  to  discover  this 
salt  by  methods  and  processes  much  more  complicated  than 
those  which  have  been  hitherto  employed  in  this  species  of 
analysis. 

♦  From  Aiinahs  du  Museum  (TlJistoire  Naturellef  vol.  vi. 
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In  order  to  procure  the  magnesian  phosphate  in  an  osseous 
base,  the  bones  of  oxen,  after  being  calcined  white  and  well 
pulverized,  must  be  treated  with  an  equal  quantity  of  sul- 
phuric acid ;  after  being  allowed  to  rest  five  or  six  days  the 
mixture  is  diluted,  at  first  with  ten  times  and  afterwards 
with  five  times  its  weight  of  water.  The  liquor  is  drained 
every  time  ;  ammonia  in  excess  is  poured  into  all  the  liquors 
mixed  together;  and  as  these  liquors,  which  were  formerly 
supposed  to  be  the  phosphoric  acid,  eontain  phosphate  of 
lime  and  phosphate  of  magnesia  dissolved  in  the  phosphoric 
acid,  in  proportion  as  the  ammonia  saturates  the  acid,  a  mix- 
ture of  calcareous  phosphate  and  ammoniacal  magnesian 
phosphate  is  precipitated.  This  precipitate  when  washed 
with  a  little  cold  distilled  water  is  treated  with  a  ley  of  pure 
potash,  by  boiling  them  together  until  no  more  ammonia 
is  disengaged.  The  ammoniacal  magnesian  phosphate  is" 
decomposed  by  this  process.  The  ammonia  volatilizes, 
the  phosphoric  acid  unites  itself  to  the  potash,  and  the  salt 
resulting  from  it  remains  in  solution ;  the  free  magnesia  de- 
posits itself  in  powder,  and  mixes  with  the  phosphate  of 
lime  at  the  bottom  of  the  liquor.  The  latter  is  now  drawn 
off  clear,  the  precipitate  is  washed,  and  boiling  distilled  vine- 
gar is  poured  upon  it,  which  dissolves  the  magnesia  without 
touching  the  calcareous  phosphate ;  the  magnesian  acetate 
is  decomposed  by  carbonate  of  soda,  and  we  have  the  car- 
bonate of  magnesia,  which  is  dried,  of  which  the  weight  is 
determined,  and  which  is  dissolved  in  the  sulphuric  acid  in 
order  to  obtain  it  in  the  state  of  sulphate  of  magnesia,  the 
form  under  which  it  is  more  generally  and  more  certainly  re- 
cognised. 

By  repeating  this  process  a  great  number  of  times,  in  the 
first  place  to  ascertain  the  discovery  of  the  phosphate  of 
magnesia  in  the  bones  of  animals,  and  secondly  to  appre- 
ciate the  proportion  of  it,  we  ascertained  that  the  acetic  acid 
always  dissolves  a  little  lime  with  themagnesia,  and  thatthis 
lime  could  not  proceed  from  any  thing  else  than  the  decom- 
position of  a  small  portion  of  the  calcareous  phosphate 
by  means  of  potash  :  thus,  in  spite  of  the  laws  of  affinities 
hitherto  determined,  it  appeared  evident  that  potash  sepa- 
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rates  the  lime  of  the  phosphoric  acid  ;  but  it  only  separates 
a  very  small  quantiiv  from  it,  and  onlv  when  potash  is  em- 
ployed by  itself  in  a  great  quantity,  while  lime  takes  the  pot- 
ash from  the  phosphoric  acid  entirely  and  completelv.  We 
have  here  the  effect  of  the  power  of  masses,  called  in  hy 
Berthollet  in  order  to  explain  some  apparent  anomalies  in 
the  action  of  the  elective  attractions. 

Ox  bones  calcined  contain  about  a  40th  part  of  phosphate 
ofmagnesia. 

Those  of  horses  and  sheep  yielded  a  36th  part. 

Those  of  the  feathered  creation,  about  a  40th  pari. 

We  were  not  able  to  extract,  from  any  of  the  above,  a 
quantity  any  thing  equal  to  that  contained  in  human  bones. 

We  have  to  remark  on  this  occasion,  that  ox  bones,  which 
we  had  most  frequently  and  most  exactly  analysed,  appeared 
to  contain  the  following  materials  : 

Solid  gelatine 510 

Phosphate  of  lime 37' 7 

Carbonate  of  lime 10*0 

Phosphate  of  magnesia 1-3 

The  phosphate  ofmagnesia  existing  in  animals  manifestly 
arises  from  their  food.  Not  only  have  we  found  this  salt 
in  wheat,  barley,  oats,  and  vetches,  but  we  discovered  it  in 
all  the  grasses  named  by  Linnaeus  c(rc'aHa,'m  the  proportion 
of  a  centieme  and  a  half  of  their  weight  ;  which  is  almost 
double  the  quantity  of  the  phosphate  of  lime  which  they 
contain.  Without  doubt,  some  relation  subsists  between  this 
fact  and  those  concretions  found  in  the  intestines  of  ani- 
mals, W'h'.ch  are  formed  of  aannoniacal  magnesian  phos- 
phate. 

It  is  not  impossible  to  conceive  why  human  bones  do  not 
contain  phosphate  of  magnesia,  although  this  salt  exists 
more  abundantly  than  the  phosphate  of  lime  m  fiour,  &e. 
It  appears  that  it  is  evacuated  by  those  urines  in  which  we 
have  discovered  it,  while  it  dues  not  exist  in  the  urine 
of  such  animals  as  throw  it  off  by  the  skin  or  the  intestines. 

Without  pushing  too  far  the  influence  of  chemical  dis- 
coveries upon  the  animal  ceconomy,  mode  by  the  analysis  of 
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various  substances,  we  cannot  pass  over,  in  each  of  these 
discoveries,  immediate  applications,  v.'hich  ought  no  longer 
to  be  neglected.  Physiology  must  necessarily  derive  great 
advantages  from  attending  properly  to  such  results. 


LI.  Notices  respecting  New  Books. 

A  Treatise  of  Mechanics,  Theoretical,  Practical,  and  De- . 
scriptive.     By  Olinthus  Gregory,  of  the  Royal  Mi- 
litary Academy^  IVooltvich.     2  Fols.  Svo,  and  a  P'olume 
of  Plates.    Published  ly  Kearsley. 

JLt  is  with  much  satisfaction  we  announce  the  publication 
of  a  work  of  this  nature,  which  has  been  long  wanted. 

The  first  volume  is  devoted  chiefly  to  theory ;  the  secomi 
is  practical  and  descriptive.  The  theoretical  part  is  divided 
into  five  books,  and  these  are  subdivided  into  chapters,  as 
the  nature  of  the  several  subjects  seemed  to  require. 

Book  1.  is  appropriated  to  the  subject  of  statics,  and  is 
subdivided  into  six  chapters.  It  commences,  as  indeed  do 
all  the  books,  with  definitions  and  preliminary  remarks  ; 
M'hich  arc  succeeded  by  a  statement  and  illustration  of  the 
Newtonian  laws  of  motion  and  rest,  which  are  assumed  as 
fundamental  principles  to  guide  the  subsequent  inquiries. 
The  nature  of  statical  equilibrium,  with  the  composition  and 
resolution  of  forces,  are  then  discussed  ;  forces  bcino-  con- 
sidered, 1.  as  disposed  in  one  plane,  and  concurring  in  the 
same  point;  2.  as  directed  to  one  point,  but  not  confined  to 
one  plane  :  3.  as  situated  in  one  platie,  but  applied  to  diffe- 
rent points  of  a  body  :  4.  as  not  confined  to  one  plane,  and 
directed  to  various  points  of  a  body.  The  remaining  chapters 
in  this  book  treat  of  the  centre  of  gravity,  and  the  centro- 
baryc  method;  the  simple  machines,  or,  as  they  are  u<;uallv 
called,  the  mechanical  powers;  the  strength  and  strct-s  of 
timber  and  other  materials ;  and  the  equilibrium,  tensi^;n 
and  pressure  of  cords,  arches,  and  domes.  The  minuter 
topics  connected  with  these  general  points  of  inquiry  can- 
not well  be  specified  here. 

The 
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The  second  book  relates  to  dynamics.  It  comprehends 
six  chapters  ;  treating  of  motion,  uniform  and  variable  ;  the 
descent  and  ascent  of  heavy  bodies  in  vertical  Hnes ;  the 
motion  of  projectiles,  with  observations  on  ricochei-firing  ; 
descents  along  inclined  planes  and  curves;  the  vibrations  of 
pendulums,  and  the  curve  of  swiftest  descent ;  central  forces; 
the  rotation  of  bodies  about  fixed  axes,  and  in  free  space, 
with  theorems  relative  to  the  centres  of  oscillation,  gyration, 
percussion,  spontaneous  rotation.  Sec;  the  physico-mathe- 
matical  theory  of  percussion,  nearly  as  first  delivered  in  Don 
George  Juan's  Examen  Maritimo  ;  and  the  motion  of  ma- 
chines, and  their  niaxiniunj  effects ;  closing  with  some  re- 
marks showing  in  what  points  of  view  machines  ought  to 
be  considered  by  those  who  would  labour  beneficially  for 
their  improvement. 

Book  III.  is  devoted  to  the  subject  of  hydrostatics.  It  is 
divided  into  four  chapters, — on  the  pressure  of  non-elastic 
•fluids  ;  the  determination  of  the  specific  gravities  of  solid 
and  fluid  bodies  ;  the  construction  of  hydrometers  or  areo- 
meters; the  equilibrium,  stability,  and  oscillations  of  float- 
ing bodies,  with  a  particular  reference  to  ships  and  canal 
boats;  and  on  the  phenomena  of  attraction  in  capillary 
tubes.  This  book  contains  an  extensive  and  correct  table 
of  specific  gravities. 

In  the  fourth  book  are  given  some  of  the  most  useful  propo- 
sitions and  theorems  relative  to  hydrodynamics.  It  comprises 
four  chapters.  1 .  On  the  discharge  of  fluids  through  aper- 
tures in  the  bottom  and  sides  of  vessels,  and  on  spouting 
fluids :  2.  An  account  of  experiments  made  by  difierent  phi- 
losophers (as  Bossut,  Venturi,  Eytelwein,  Young,  Vince, 
&c.)  on  the  discharge  of  water  through  apertures  and  tubes; 
and  the  practical  deductions  from  those  experiments  :  3.  On 
the  efl^ect  of  water  upon  the  motion  of  water-wheels  :  4.  An 
account  of  Mr.  Smeaton's  experiments  on  water-wheels. 

The  fifth  book,  which  terminates  the  first  volume,  is  on 
pneumatics,  and  contains  six  chapters.  The  subjects  staled 
and  discussed  in  this  book  are,  the  equilibrium  of  elastic 
fluids ;  the  measurement  of  altitudes  with  the  barometer  and 
thermometer  j   the  motion  of  air  when  the  equilibrium  of 

pressure 
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pressure  U  removed ;  the  theory  of  air-pumps,  and  pumps 
for  raising  water;  the  resistance  of  fluids  to  bodies  moving 
in  them ;  and  results  of  experiments  on  the  resistance  of 
fluids. 

The  second  volume  of  this  work,  which,  as  before  men- 
tioned, is  chiefly  practical,  commences  with  an  introduc- 
tion occupying  about  eighty  pages,  and  comprising  general 
remarks,  rules,  and  directions, — on  the  construclion  and 
simplification  of  machinery;  on  rotatory,  rectilinear,  and 
reciprocating  motions;  on  bevel-geer,  and  proportioning 
the  number  of  teeth ;  on  friction  and  the  rigidity  of  cords, 
with  the  experiments  of  Vince,  Coulomb,  8cc.,  and  an  ex- 
ample of  the  power  of  the  capstan,  allowing  for  friction  and 
the  stiffness  of  cords ;  on  water  and  wind  as  movers  of  ma- 
chinery, with  Smeaton's  rules  relative  to  windmills  ;  on  the 
strength  of  fir^d  gunpowder ;  on  steam  as  a  mover  of  ma- 
chinery, with  the  theorems  and  results  of  Bettancourt  and 
Dalton ;  and  on  the  strength  of  men  and  horses,  according 
to  the  best  and  most  accurate  observations.  The  remaining 
part  of  this  volume  is  appropriated  to  the  description  of  a 
A'ariety  of  mechanical  contrivances,  in  number  exceeding  an. 
hundred  and  fifty.  These  are  arranged  alphabetically,  that 
they  may  be  consulted  with  most  convenience ;  and  several 
of  them  relate  to  machines  and  instruments  which  have 
never  before  been  publicly  described. 

In  the  exposition  of  the  theory  the  author  has  generally 
proceeded  by  a  series  of  connected  propositions  and  depen- 
dent corollaries ;  those  in  each  chapter  having  a  manifest  re- 
lation to  each  other,  and  flowing  naturally  from  the  same 
source.  He  has  avoided  the  two  extremes, — a  fatiguing 
prolixity  of  detail,  which  leaves  nothing  to  be  filled  up  by 
the  ingenuity  of  the  pupil,  and  that  obscurity  which  often 
results  from  the  suppression  of  intermediate  ideas.  Mr. 
Gregory  has  not  attempted  to  explain  the  nature  of  gravitv, 
impulse,  or  the  other  sources  of  the  motion  of  bodies ;  and 
the  reasons  he  assigns  in  his  preface  are  perfectly  satisfac- 
tory. The  general  definition  of  the  term  force^  in  a  mecha- 
nical sense,  supersedes  the  necessity  of  inquiring  into  the 
essence  of  the  various  kinds  of  forces  which  may  operate 

upon 


268  Notices  respecting  New  Books. 

upon  matter.  Those  who  carefully  contemplate  the  process 
of"  that  gradual  refinement  of  laniruage,  which  results  from 
the  necessary  demands  occasioned  by  the  progress  of  civili- 
sation, will  see  how  requiaite  it  is  to  appropriate  terms  ori- 
ginally of  a  laxcr  or  of  a  grosser  signification,  to  some  pe- 
culiar modification  of  thought;  and  hence,  that  such  words 
as  power  and  forcCy  primarily  used  to  denote  animal  energy, 
are  now,  by  a  natural  extension,  grounded  upon  an  obvious 
analogy,  employed  to  express  ejjicievnj  in  ircneral.  In  the 
philosophical  acceptation,  then,  he  defines  force  or  power  to 
be  that,  whatever  it  be,  "  which  causes  a  change  in  the  state 
of  a  body,  whether  that  state  be  rest  or  motion  :  and  this 
definition  does  not  require  entering  into  any  metaphysical 
disquisitions  relative  to  the  nature  of  causes,  or  the  connec- 
tion of  cause  and  effect :  that  every  effect  is  brought  abput 
by  some  cause,  or  something  which  precedes  in  the  order  of 
occurrence,  is  a  truth  which  none  will  be  disposed  to  deny  ; 
but  what  is  the  agency,  or  where  it  actually  resides,  we  can 
seldom  know,  except,  perhaps,  in  the  case  of  our  own  vo- 
luntary actions.  It  is  not,  then,  the  business  of  the  mecha- 
nist, strictly  speaking,  to  inquire  into  the  inodm  operandi : 
we  learn,  from  universal  experience,  that  the  muscular  energ\ 
of  animals,  the  operation  of  gravity,  electricity,  pressure,  im- 
pact, &c.  are  sources  of  vnotion.or  t)f  modificanons  of  motion  ; 
and  hence,  without  pretending  to  know  the  essence  of  cither 
of  these,  we  do  not  hesitate  to  call  them  mechanical  forces  ; 
because  it  is  incontrovertible  that  bodies  exposed  to  the  free 
action  of  either,  are  put  into  motion,  or  have  the  state  of 
their  motion  changed.  Forces,  therefore,  being  known  to 
us  only  bv  their  effects,  can  only  be  measured  by  the  effects 
they  produce  in  like  circumstances,  whether  those  effects 
be  creating,  accelerating,  retarding,  deflecting,  or  preventing 
motions:  and  it  is  by  comparing  these  effects,  or  by  referring 
them  to  some  common  measure  of  ready  appreciation,  not 
by  ascertaining  the  essential  nature  of  any  forces,  that  me- 
chanics is  made  one  of  the  mathematical  sciences. 

"  Besides,  what  is  meant  by  the  nature  of  any  thing  ?  As 
we  are  in-norant  of  its  essence,  or  what  makes  it  that  thing 
and  no  other  thing,  we  must  content  ourselves  with  the  dis- 
covery 
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covery  of  its  qualities  or  properties  ;  and  it  is  the  assemblage 
of  these  which  is  commonly  called  its  nature :  yet  this  is 
very  inaccurate,  since  tlie;e  arg  only  the  consequences  of 
the  e35ence.  Hence  we  can  give  no  definition  of  even  the 
simplest  of  things  which  comprehends  its  real  essence." 

We  have  no  hesitation  in  saving  that  this  work  cannot 
fail  to  prove  extremely  useful.  The  first  volume,  in  parti- 
cular, is  executed  in  a  manner  highlv  creditable  to  the  judg- 
ment and  abilities  of  the  author,  who  has  rendered  an  essen- 
tial service  to  his  country  by  its  publication.  In  praising 
in  this  particular  manner  the  merits  of  the  first,  wc  would 
not  be  understood  as  meaning  to  censure  the  second  vo- 
lume :  from  the  very  nature  of  its  contents  it  was  impossi- 
ble to  infuse  into  it  the  mind  which  pervades  the  other;  but 
the  author  has  collected  in  it  much  usei'ul  information,  which 
with  less  industry  and  judgment  than  he  possesses  could  not 
have  been  brought  together  in  the  same  compass.  A  future 
edition  would  probably  be  rendered  still  more  valuable,  by 
the  suppression  or  alteration  of  a  seeminglv  ex  parte  state- 
ment of  the  comparative  merits  of  Mr.  Watt's  steam-engine 
and  that  of  Mr.  Hornblower ;  which  hovi-ever  is  not  given. 
in  the  work  as  the  author's  own  production,  but  as  from 
Mr.  Hornblower,  or  some  relative  of  the  same  name.  Should 
the  work  meet  with  that  reception  which  it  merits  from  the 
public,  we  have  no  doubt  but  a  new  edition  will  soon  be 
demanded. 

ui  Treatise  on  tfie  Teeth,  of  Wheels,  Pinions,  &'c.,  demon" 
strating  the  lest  Forms  uhich  can  be  given  to  them  for 
the  various  Purposes  of  Machinery ,  such  as  Mill-ivork, 
Clock-tvork,  ^c;  and  the  Art  of  Jinding  their  Ntimhers. 
Translated  from  the  French  of  M.  Camus;  with  Addi- 
tions. Illustrated  with  ffteen  Plates,  Published  ly 
J.  Taylor y  Hollorn, 

This  work  is  a  translation  of  the  tenth  and  eleventh 
books  of  M.  Camus's  Cours  de  Mathematique.  Tlie  abi- 
lities of  the  author  are  so  \vell  known  to  the  learned  world, 
that  nothing  that  can  be  said  here  can  add  to  his  fame ;  and 
it  is  but  justice  to  iha  translator  to  say,  he  has  executed  his 

part 
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part  with  fidelity,  and  in  a  way  creditable  to  himself.  It 
is  of  much  more  iuiportancc  than  mere  operative  mechanics 
can  possibly  conceive,  that  the  best  form  of  the  teeth  of 
wheels  should  be  ascertained  on  true  mathematical  princi- 
ples. Where  this  is  not  attended  to,  there  will  alw ays  be  an 
unnecessary  load  on  the  machinery,  arising  from  mere  fric- 
tion, a  consequent  waste  of  power  and  tmie,  and  a  propor- 
tionate expenditure  for  repairs.  We  cannot  however  avoid 
uoticina;  that  there  is  a  manifest  disa2;reement  between  the 
text  of  this  work,  and  an  illustration  of  the  application  of  the 
epicycloid  to  the  teeth  of  wheels  given  in  the  preface.  The; 
latter  directs  the  epicycloid  curve  to  be  generated  from  the 
primitive  dianieters  of  the  wheels  that  are  to  work  into  each 
other ;  the  former  directs  them  to  be  generated  from  circles 
equal  to  radius  only  of  these  diameters. — This  work,  we 
doubt  not,  will  be  found  very  useful,  and  we  hope  will 
procure  to  the  publisher  a  proper  return  for  the  service  he 
has  rendered  to  the  public  by  presenting  it  ^in  an  English 
dress. 


The  Vaccine  Contest  j  or  "  Mild  Humanity,  Reason,  Reli* 
gion,  and  Truth,  against  fierce  imfeeling  Ferocity,  over- 
bearing Influence,  jnortified  Pride,  false  Faith,  and  De- 
speration," &c.     By  William  Blair,  M.  A.  Surgeon 
of  the  Lock  Hospital,  &c.  &c.   Pullished  by  Murray. 
In  this  work,  designed  for  the  nse  of  clergymen,  heads  of 
families,  and  other  unprofessional  readers,    Mr.  Blalf  at- 
tempts to   answer  the  objectors  against  the  cow-pox,    on 
quite  a  new  plan;  viz.  by  quoting  their  own  words,  and 
making  them  refute  themselves;  in  which  it  is  but  justice 
to  say,  he  has  effectually  succeeded.     This  popular  work  is 
a  very  fair  exposure  of  the  unprincipled  means  to  which  the 
anti-vaccinators  have  resorted  to  turn  the  prejudices  of  the 
iffnorant  into  a  source  of  dishonest  emolument  to  them- 
selves. 

Doctor  Patterson,   of  Londonderry,  strongly  impressed 

with  the  importance  of  the  subject,  is  engaged  in  "  Re-^ 

searches   concerning   Pestilential    and  Epidemic  Diseases, 

^  '        with 
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with  a  View  to  obtain  valid  Principles  whereon  to  found  a 
Civil  Constitution  of  Medical  Police  for  Ireland." 

To  every  one  conversant  in  this  field  of  inquiry,  tt  if? 
manifest,  that  the  climate  of  the  country,  the  physical  and 
moral  attributes  of  the  inhabitants,  their  political  and  com- 
mercial relations,  their  oecouomical  institutes,  and  other 
corresponding  circumstances,  must  be  taken  into  considera- 
tion in  a  wotk  of  this  description.  It  will  also  he  necessary 
to  take  a  retrospective  survey  of  the  numerous  malignant 
and  reigning  distempers  which  have  prevailed  in  many  parts 
of  the  earth  throughout  a  series  of  ages.  These  are  not  easy 
tasks — they  are  not  small  undertakings  :  yet,  difficult  and 
extensive  as  they  are,  little  short  of  their  achievement  will 
answer  the  purpose ;  a  purpose  which  has  in  contemplation 
objects  of  the  first  national  importance. 

Mr.  Rudge  has  just  published  the  Fourth  Fasciculus, 
which  completes  the  First  Volume,  of  his  Descriptions  and 
Figures  of  the  Rare  Plants  of  Guiana. 

The  plants  described  in  this  work  formed  a  part  of  that 
superb  collection  of  natural  history  consigned  from  Cayenne 
to  the  National  Museum  at  Paris  :  they  were  five  years  col- 
lecting in  Guiana,  by  order  of  the  French  government,  and 
were  captured  on  their  passage  by  two  British  privateers  at 
the  commencement  of  the  present  war. 

We  understand  that  only  150  copies  of  this  work  will  be 
published. 


LII.  Proceedings  of  Learned  Societies, 

ROYAL  SOCIETY  OF  LONDON. 

JVIarch  27.  The  Right  Honourable  President  in  the  chair. 
— "The  reading  of  an  interesting  paper,  consisting  of  observa- 
tions on  the  marine  barometer  and  thermometer,  made  by 
captain  Flinders,  on  the  coast  of  New  Holland,  in  the  years 
1801,  1802,  and  1803,  commenced,  and  the  society  ad- 
journed, in  consequence  of  the  Easter  holidays,  till  the 
17th  of  April.  The  President  in  the  chair.— Continuation 

of 
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of  tl)e  above  paper,  containing  a  great  variety  of  isolated 
facts  of  the  most  extraordinary  and  unaccountable  iluctua- 
tions  or  stagnations  of  the  mercury  in  the  barometer  and 
thermometer. 

On  that  evening  Messrs.  Lacepede  and  Cuvicr,  of  Paris  j^ 
M.  I'revot,  of  Geneva ;  and  Mr.  Charles  Harding,  of  Bre- 
men, the  discoverer  of  the  new  planet  Juno,  were  elected 
fellows  of  the  Roval  Society  of  London,  in  the  foreign  list. 

April  24.  The  President  in  the  chair. — Continuation  of 
captain  Flinders's  meteorological  reiiections,  in  which  the 
author  seemed  to  believe  that  he  had  accumulated  sufficient 
d;ita  to  enable  him,  with  a  seaman's  experience,  to  prognos- 
ticate truly  the  general  state  of  the  weather,  and  the  approach 
or  continuance  of  a  storm,  by  the  assistance  of  his  barometric 
ubservations.  This  desideratum  is  doubtless  within  the 
sphere  of  human  science,  and  might  be  attained  by  atten- 
tion and  industry,  only  in  the  course  of  a  few  years,  if  every 
captain  of  a  vessel  would  bestow  on  it  the  same  attention  as 
captain  Flinders,  and  communicate  his  observations  with 
equal  promptness.  The  number,  talents,  and  opportunities 
of  our  naval  officers  render  it  extraordinary  that  they  have 
not  before  this  time  collected  such  a  nmltitude  of  facts  as 
the  philosopher  in  his  cabinet  could  arrange  and  digest  into 
a  practical  svstcm,  that  would  enable  the  navigator  to  anti- 
cipate the  direction  and  strength  of  the  wind  in  every  lati- 
tude, and  at  all  seasons  of  the  year.  There  exists,  indeed,  at 
the  present  moment,  a  great  deal  of  meteorological  knowledge, 
among  individuals  of  our  seamen,  unknown  to  many  of  our 
meteorologists,  and  equally  unprofitable  to  the  public,  merely 
from  diffidence  in  the  observers  to  write  down  their  observa- 
tions. 

It  may  not  be  improper  to  add  here  a  peculiarity  of  the 
Tiiarine  atmosphere,  not  observed  by  this  minute  narrator  of 
fiacts,  nor  perhaps  by  any  other  seaman,  namely,  that  the 
air  or  wind  always  traverses  the  sea  in  distinct  masses  or 
bodies,  and  in  parallel  lines.  It  is  a  fact,  to  which  there 
are  few  exceptions,  that  a  current  of  air,  whatever  may  be 
its  direction  or  velocity,  uniformly  travels  in  a  right  line  at 
sea,  till  it  is  either  entirely  absorbed  or  its  power  exhausted 

by 
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by  rarefaction.  The  reverse  is  the  case  on  land  ;  as  no  cur- 
rent of  wind  can  pass  many  miles  without  experiencing  a 
fchange  of  temperature,  density?  velocity,  and  even  direc- 
tion, in  consequence  of  the  variegated  surface  and  tempe- 
rature of  the  earth.  The  rencounter  of  two  opposite  cur- 
rents of  wind,  at  sea,  docs  not  produce  the  efTect  proper 
to  solid  bodies  in  motion,  according  to  the  received  laws  of 
mechanics;  on  the  contrary,  as  their  temperatures  and  den- 
sities must  necessarily  be  diftercnt,  each  pursues  its  unde- 
viating  course  without  any  change,  excepting  only  that  the 
least  dense  is  obliged  to  ascend  and  make  room  for  the  other, 
Which  keeps  next  to  the  surface  of  the  water;  notwithstanding 
which,  each  proceeds  with  nearly  its  original  velocity.  Two 
currents  of  air,  whatever  may  be  tb.eir  temperatures  or  den- 
sities, never  incorporate  either  by  sea  or  land,  without  the 
intervention  of  a  third  body  (such  as  mountains,  Sec),  which 
destroys  their  respective  velocities.  No  such  resisting  bodies 
being  at  sea,  the  different  currents  of  wind  must  consequently 
follow  the  law  of  theii-  densities.  ,  Parallel  currents  often 
occur  in  very  short  distances,  and  the  intervening  spaces 
frequently  experience  dead  calms,  sometimes  accompanied 
with  fogs,  or  with  unclouded  brightness,  and  considerable 
iieat.  This  circumstance  will,  on  many  occasions,  account 
either  for  the  stagnancy  of  rapid  fluctuatum  of  the  mercury 
in  the  barometer  at  sea;  which  can  never  happen,  even  in  the 
warmest  or  most  electrical  climates,  on  shore,  u  here  there 
is  a  much  greater  and  more  general  sameness  of  density  and 
temperature  in  the  atmospherical  currents,  in  consequence 
of  the  greater  facilities  of  commixtion,  and  often,  indeed, 
of  chemical  union  of  the  different  gases. 

^For  these  remarks,  which  form  no  part  of  captain  Flln- 
ders'S  comrijunication,  we  are  indebted  to  a  gentleman  who 
has  made  a  nuiiiber  of  observations  on  this  important  sub- 
ject. Should  any  of  our  nautical  readers,  or  others  who 
may  have  had  an  opportunity  of  making  simdar  observa- 
tions, communicate  to  us  the  result  of  their  experience*, 
wc  shall  gladly  lend  our  aid  to  the  collecting  of  such  facts 

•  Addressed  to  the  Editor  of  The  Philosophical  Magazine. 
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as  may   tend   to  the  elucidation  of  this  subject,  by  giving 
them  a  place  in  our  work. 

A  letter  from  Smilhaon  Tcnnant,  esq.  to  the  President, 
was  read,  announcing  his  discovery  of  native  minium  in  a 
vein  of  galena  in  Devonshire.  A  small  quantity  of  this 
native  minium  was  found  in  the  centre  of  a  piece  of  cubic 
galena,  accompanied  with  crystals  of  spar.  This  ingenious 
chemist  promises  to  forward  .specimens  of  the  mineral  to  his 
mincralogical  friends,  for  their  personal  inspection. 

LONDON  INSTITUTION. 

A  yencral  meeting  of  the  proprietors  of  this  institution 
was  held  on  the  24th  of  April,  at  its  house  in  the  Old  Jewry, 
to  receive  a  report  from  the  managers  on  a  royal  charter  pro- 
posed to  be  aj-jplied  for,  to  obtain  for  the  society  the  rights 
of  a  corporate  body. 

A  draft  of  the  proposed  charter  was  read  to  the  meeting, 
which,  after  some  discussion,  was  ordered  to  be  printed  for 
the  use  of  the  proprietors,  and  to  be  taken  into  their  consi- 
deration at  a  future  meeting. 

The  meeting  then  proceeded  to  elect,  by  ballot,  the  first 
officers.  See.  of  the  institution,  preparatory  to  the  insertion 
of  their  names  in  the  proposed  charter  ;  when  the  following 
gentlemen  were  elected  : 

President — For  One  Year. 
Sir  Francis  Baring,  bart.  M.  P. 

Fice- Presidents — For  Four  Years. 
Sir  Richard  Neave,  bart.  F.R.S.  and  F.A.S. 

For  Three  Years. 
Beeston  Long,  esq. 

For  Two  Years. 
George  Hibbert,  esq.  F.L.S. 

For  one  Year. 
John  Julius  Angerstcin,  esq. 

^Managers — For  Four  Years. 
Richard  Clark,  esq.  F.A.S.  chamberlain. 
Rev.  Matthew  Raine,  D.D.  F.R.S.  and  F.A.S- 
Richaru  Sharp,  Esq.  F.A.S. 
John  Smith,  esq.  JNI.P. 
Henry  Thornton,  esq.  M.P. 

For 
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For  Three  Years. 
Jeremiah  Harman,  esq. 
Benjam'm  Harrison,  esq.  F.A.S. 
William  Hasledine  Pepys,  esq. 
John  Rennie,  esq.  F.R.S.  F.A.S. 
Robert  Wigram,  esq.  F.R.S.  F.A.S, 

For  Two  Years. 
Thomas  Bodley,  esq. 
Charles  Bosanquet,  esq. 
John  Peter  Hankey,  esq. 
Joseph  Huddart,  esq.  F.R.S. 
Job  Matthew  Raikes,  esq. 

For  One  Year. 
Thomas  Baring,  esq. 
Samuel  Boddington,  esq. 
Nathaniel  Bogle  French,  esq. 
William  Henry  Hoare,  esq. 
Abraham  Wilday  Robarts,  esq. 

Visitors — For  Four  Years. 
Sir  John  William  Anderson,  bart.  M.P. 
Henry  Hoare,  esq.  F.A.S. 
William  Saunders,  M.D.  F.R.S.  F.A.S. 

For  Three  Years. 
Sir  William  Blizard,  F.R.S.  F.A.S. 
Sir  Charles  Price,  bart.  M.P. 
Right  hon.  the  lord  mayor,  James  Shaw,  esq. 

For  Tii'o  Years. 
Thomson  Bonar,  esq. 
Harvey  Christian  Combe,  esq.  M.P. 
Sir  Hugh  Inglis,  bart.  M.P. 

For  One  Year. 
Charles  Grant,  esq.  M.P. 
Robert  Hankey,  esq. 
William  Manning,  esq.  M.P, 
Auditors — For  one  Year. 
Isaac  Lvon  Goldsmid,  esq. 
Thomas  Hughan,  esq. 
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John  Inglis,  escj., 
Thomas  Kcid,  esq, 
WilUam  Sahc,  tsq. 

Treasurer — For  one  Year, 
Sir  Willani  Curiis,  bart.  JNl.P. 

Secrelari/ — For  one  Year.- 
Samuel  Woods,  esq. 

ROYAL   COLLEGK    OF    SUKGEOKS,    LONDON. 

At  the  meeting  of  tliis  body  held  on  the  l6th  of  April- 
(instant),  the  Jacksoniaii  prize  for  1805  was  adjudged  to  John 
Hyslop,  esq.  of  Fene\nirch- street,  surgeon,  for  the  best 
dissertation-  on  "  Injuries  of  the  head  from  external  vio- 
lence." 

There  are  two  prize  subjects  for  the  present  year  : 

1.  The  diseases  of  the  joints,  particularly  the  hip  and  knee, 
and  the  best  mode  of  treatment. 

2.  Heniioe,  and  the  best  mode  of  treatment. 

The  dissertations  are  required  to  be  delivered  in  before 
Christinas  1806. 

SOCIETY  OF  ANTiaUAKTF.S. 

March  27-  The  right  hon.  the  earl  of  Leicester,  presi- 
dent, in  the  chaii'.  An  old  painting  was  exhibited  of  three 
real  portraits,  placed  around  a  table  covered  with  cards  and 
nionev,  which  was  marked  Edward  \  1.  and  Elizabeth  :  the 
three  old  gentlemen  seem  deeply  engaged  at  play,  and 
from  their  dress  and  character  it  was  conjectured  that  the 
painting  nmst  have  becii  executed  shortly  after  the  days  of 
P'Jizabeth.  The  learned  president  seemed  to  have  the  most 
correct  notions  of  the  characters  supposed  to  be  dtlineated. 

Drawings  of  some  more  of  Mr.  VV'.sti>n's  Greek  coins 
were  also  exhibited. 

•April  17.  The  president  in  the  «;liair, — Mr.  Gough  exhi- 
bited some  excellent  drawmgs  of  the  church  of  St.  Albans, 
displaying  almost  every  style  of  architecture  that  has  been 
used  in  this  country. 

A  letter  to  the  president  from  Mr.  Morris  at  the  Cape  of 
Good  Hope  wa^  read,  contaiuing  accounts  of  the  different 

English. 
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English  inscriptions  found  on  stones  there,  relating  the  ar- 
rival and  departm-e  of  sir  Henry  Middlctoa's  fleet  of  East 
India  merchantmen  in  1604  and  1<309,  being  the  fourth 
voyage  to  India.  The  inscriptions  were  on  stones  placed  in 
a  conspicuous  part  of  the  shore,  and  designed  merely  as  a 
notice  for  other  English  ships  that  might  touch  there,  where 
and  when  any  oihers  might  probably  pass.  The  same  writer 
mentions,  that  he  saw  the  fluke  of  an  anchor  on  the  sum- 
mit of  Table  mountain,  a  height  at  which  no  human  effort 
-could  likely  have  placed  it. 

The  fioht  hon.  lord  Hutchinson  was  elected  a  fellow  of 

o 

this  society,  which  was  adjourned  till  the  anniversary  on 
the  33J  of  AjkH. 

On  the  23d  of  April,  being  St.  George's  day,  the  society 
of  antiquaries  met  at  their  apartments  in  Somerset-place,  in 
pursuance  of  their  statutes  and  charter  of  incorporation,  to 
€lect  a  president,  council,  and  officers  of  the  society  for  the 
year  ensuing  : — whereupon 
George,  earl  of  Leicester,  Craven  Ord,  esq. 
William  Bray,  esq.  John,   lord   bishop    of    Salis- 

Rev.  John  Brand,  A.  M.  bury, 

Sir  H.  C-  Englefield,  bart.      John  VViUett  Willett,  esq. 
Rev.  Dr.  Hamilton,  Joseph  Windham,  esq.  and 

isamuel  Lysons,  esq.  Rev.  T.  Wm.  Wrighte,  A.M. 

eleven  of  the  council^  were  rechoseu  of  the  new -council  j 
and 

Edward  Astle,  esq.  John  Wilkinson,  M.D. 

James  Bindley,  esq.  Henry  Xortou  Willis,  esq. 

Francis  Douce,  esq.  Hon.  Brownlow,  lord  bishop 

Charles,  duke  of  Norfolk,  of  Winchester,  and 

Hon.  John  Peachy,  Chas.  Wat.  Williams  Wynne, 

John  Sylvester,  esq.  esq. 

ten  of  the  other  members  of  the  society,  were  chosen  of 
the  new  council,  and  they  were  severally  declared  to  be  the 
council  for  the  year  ensuing ;  and  on  a  report  made  of  the 
officers  of  the  Society,  it  appeared  that 

Geora;e,  earl  of  Leicester,  was  elected  president, 

William  Brav,  esq.  treasurer, 

Samuel  Lysons,  esq.  director, 
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Hev.  Thomas  William  Wrighte,  A.M.  secretary,  and 
Rev.  Joiin  Brand,  A.M.  secretary  for  the  year  ensuing. 
The  society  afterwards  dined  together  at  the  Crown  and 
Anchor  tavern  in  the  Strand,  according  to  annual  cubtoni. 

FRENCH  NATIONAL  INSTITUTE. 

The  class  of  history  and  of  antient  literature  of  the  French 
National  Institute  lately  held  a  meeting  for  the  purpose  of 
distributing  the  annual  prizes. 

One  of  the  subjects  which  had  been  proposed  was  the  fol- 
lowing : 

"  To  examine  what  was  the  administration  of  Eg)'pt, 
from  the  conquest  of  that  country  by  Augustus  to  the  taking 
of  Alexandria  by  the  Arabs ;  to  give  an  accouivt  of  the 
changes  which  it  experienced  during  that  interval  j  the  con- 
dition of  the  Egyptians  ;  and  to  explain  what  was  the  con- 
dition of  strangers  domiciliated  in  Egypt,  and  particularly 
the  Jews." 

Of  all  the  memoirs  sent  to  the  meeting,  not  one  appeared 
to  possess  sufficient  merit  to  obtain  the  prize  ;  the  subject 
was  therefore  again  given  out  for  the  meeting  in  the  month 
of  July  ISO 7. 

The  class  then  proposed,  as  the  subject  of  a  prize  cssav  to 
be  adjudged  in  July  ISOS,  '*  to  examine  what  has  been  the 
influence  of  the  crusades  upon  the  civil  liberty  of  the  people 
of  Europe,  upon  their  civilization,  and  upon  the  progress  of 
their  learning,  commerce,  and  industrv." 

The  prize  oflcrtd  is  a  gold  medal  of  1  jOO  francs  in  value  j 
and  the  discourse,  which  must  be  in  Freuch  or  Latin,  must 
be  given  in  before  the  1st  of  April  1S09. 

IMPERIAL   ACADEMV  OP  SCIENCES,    LITERATURE,    AND 
THE  FINE  ARTS,  TURIN. 

This  academy,  formerly  the  Roval  Academy  of  Turin, 
which  was  new  modelled  in  consequence  of  Piedmont  being 
annexed  to  France,  has  published  two  quarto  volumes  of 
memoirs  for  the  years  12  and  13.  One  of  the  volumes  is 
appropriated  to  the  labours  of  the  Class  of  Literature  and  the 
Fine  Arts  ;  the  other,  compiled  bv  the  secretary,  M.  Vassali 
Kandi,  mentions  the  changes  that  have  taken  place  in  the 
list  of  academicians,  the  various  papers  read  at  the  meetings, 

and 
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and  the  presents  made  to  the  acaderav.  After  this  follows 
an  account  of  the  labours  of  the  academy  up  to  1605,  which 
occupies  250  pages,  and  then  the  different  memoirs,  viz. 

1.  Description  of  a  new  portable  barometer  for  mcasuriixg 
heights  and  depths,  with  observations  made  with  it  in  the 
circles  of  Turin  and  Saluzzo  :  by  Vassali  Eandi. 

2.  Acco\mt  of  a  waterspout  that  occurred  in  the  territory 
of  Revel,  in  the  circle  of  Saluzzo,  March  i27,  179Sj  with 
remarks  on  the  cause  of  the  phfenomenon  :  by  the  same. 

3.  On  the  different  capacities  for  conducting  heat,  a^ce^-^ 
tained,  bv  experiment,  in  different  articles  used  for  clothing  : 
by  J.  Sennebier. 

4.  Of  a  new  species  of  hawkweed  (crepls),  to  which  are 
added  some  cryptogamioe  of  Piedmont :  by  J.  Baptist  Balbis. 

A  figure  of  this  plant,  which  Mr.  B.  calls  crepis  amhiguay 
is  given.  Among  the  cryptogami?e  are  the  following  new 
species  :  miicor  Jiosculentus,  pcziza  amentacea,  lichen  nivalis. 
These  likewise  are  figured. 

5.  Experiments  on  the  effects  of  the  nitric  and  oxygenated 
muriatic  acid,  employed  topically  in  the  treatn)ent  of  various 
diseases:  by  M,  Rossi.  Mr.  R.  gives  an  account  of  the 
cure  of  several  gangrenous  ulcers,  venereal  buboes,  and  even 
contagious  carbuncles^  effected  hy  the  application  of  these 
acids, 

6.  Meteorological  observations  made  during  the  solar  eclipse 
on  the  30th  of  January  1805,  at  the  observatorv  of  Turin ; 
with  reflections  on  theni :  by  Ant.  Mar,  Vassali  Eandi. 

7.  On  a  species  of  cassia,  that  may  be  substituted  for  the 
senna  of  the  shops  :  by  M.  Bellardi,  This  is  the  cawm  7;za- 
rilandica,  which  Mr.  B.  would  call  succedanea,  because,  ac- 
cording to  him,  it  may  supply  the  place  of  cassia  huiccolata. 

8.  Inquiries  into  the  nature  of  the  Galvanic  fluid:  by 
A.M.  Vassali  Eandi. 

9..  On  the  mines  of  plumbago  in  the  departments  o-f  the 
Sture  and  Po :  by  M.  Bonvoisin. 

10.  Attempts  to  Improve  nut  oil :  by  the  same.  Mr.  B. 
points  out  a  method  of  purifying  this  oilj  and  rendering  it 
as  fit  for  lamps  as  other  fine  oils. 
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11.  Examination  of  the  action  of  \.\\c  Galvanic  fluid  ou 
different  gases  :  by  J.  A.  Giobert, 

12.  An  anatomical  and  pliysiological  essay  on  the  lymph- 
atic glands :  by  professor  Rossi. 

13.  Solution  of  a  jiroblcm  dependinc;  on  the  theory  of 
permutations  and  combinations:  by  professor  Balbo. 

14.  Explanation  of  the  circumstance  of  a  fish  being  occa- 
sionally found  with  prickles  in  the  river  of  the  2'iih.  miUtary 
division:  by  M.  Giorna.  This  fish  is  the  cyprinus  idm; 
the  male  only  has  prickles,  and  loses  them  after  spawning- 
time. 

15.  A  chemico-medical  essay  on  the  pulmonary  consunij)- 
tion,  by  Jos.  Hvac.  Rizzetti.  Tlie  principal  subject  of  this 
essay  is  the  nature  of  the  matter  expectorated. 

The  following  papers  arc  by  foreign  members  : 

1.  Memoir  on  the  use  of  varying  liie  constant  quantity  in 
summing  up  equations  with  variable  coi;fficicnts,  by  Dr. 
Brunacci. 

2.  A  systematical  enumeration  of  the  colcoptera  found  in 
the  territory  of  Saluzzo,  with  observations  by  Lau.  Ponza, 
To  this  catalogue  are  annexed  two  plates,  containing  the  fol- 
lowing new  species.  CoccincUa  )iu)nera'/.s,'—c.  obsoieta, — 
curculio  spinouis^ — cdubius, — c.ru^o.■>us, — ceramhyx  prceiis- 
iiis, — c  mekaiocephalus i — cJirysomda  mela/iocephaIa,-~^ch. 
variegaiUy — ch.prctlosa, — ch.luclunsa, — scarahevs  rufcscenSy 
— canlhuris  mprsss'ijron <;,—raflelalas  funerewi. — (hjthcics 
S!lphoides,—/cntirio  rufus,  — lirrh  us  Ross?},—  earn  I  us  attenua- 
tns, — c.victallkus, — c.Rossii, — -fnrjlcula  bipunctuia, — silplia 
sinuata, — s.  scaira. 

3.  On  the  motion  of  the  hairs  of  tiie  hypmnn  adiaiitoideSy 
by  Palamedas  de  Suffrtn.  Parts  endued  with  irritability  had 
already  been  observed  in  the  hairs  of  some  mosses.  Mr. 
DeS.  has  found  it  in  those  of  the  hijpn.  diant.  and  describes 
all  the  singularities  of  the  phaenomenon.  This  paper  is  ac- 
companied with  a  plate. 

4.  Of  a  resin  employed  by  the  bee  in  constructing  its 
combs.     By  Fr.  Mouxy  Deloche. 

5.  Entomological  observations;  by  Mr.  Disderi.    Mr.  D. 

first 
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first  sketches  the  history'  of  the  silkworm  ;  and  then  pro- 
ceeds to  certain  hynienoptera,  chiefly  of  the  genera  tun- 
thredo,  uhtifumon,  sphex,  and  vcspa. 

G.  Specimen  of  the  fungi  of  the  vale  of  Pisa,  by  Hugh 
Camino.  The  new  species  are  figured  on  three  p'atcs. 
Thev  are  Agaricus  elatior:  a.  miniaius:  a.  pezizri'les :  a. 
atrosaniruineus :  a.  tricolor:  Boletus  scobinaccus :  Hei-  ' 
vella  grandis  :  h.  reflexa  :  h.  iaflata  :  Peziza  ocr.iacca;  p. 
pvriformis  :   Reticuluria  rosea:   Mucor  frut iculosus. 

7.  Observations  on  the  native  gold  found  among  sand,  by 
Lew.  Bossi,  of  Milan. 

ACADEMY    OF    GEXOA. 

On  the  26th  of  January  last  this  academy  had  a  public 
meeting,  which  was  attended  bv  the  chancellor  of  the  ex- 
chequer Le  Brun,  member  of  the  French  National  Institute, 
and  other  distinguished  inhabitants.  M.  Cotardo  Solari 
opened  the  meeting  wiih  a  discourse  on  the  following  sub- 
ject :  *'  That  learning,  when  not  regulated  by  wisdom,  is 
productive  of  more  injury  than  benefit  to  a  state."  The  fol- 
lowing prize  questions  were  afterwards  announced  : 

1.  Has  any  other  of  the  heavenlv  bodies,  besides  the  sua 
and  moon,  any  influence  upon  the  meteorological  appear- 
ances of  the  world  ? 

2.  Which  is  the  best  method  of  rendering  the  liarbour  of 
Genoa  more  secure  and  convenient  for  shipping  ? 

3.  Whether  is  it  more  advantageous  ior  the  inhabitants  of 
the^Ligurian  republic  to  encourage  the  wine.or  oil  trade?  and 
what  is  the  best  method  of  cultivating  the  vine,andthe  plants 
which  produce  oil  ? 

The  prize  for  the  best  answer  to  each  of  these  questions  is 
a  gold  medal  of  400  ducats  in  value  :  the  second  best  dis- 
course will  be  rewarded  with  a  silver  medal.  The  discourses 
nmst  be  given  in  on  or  before  the  1 5th  of  November  next. 

VACCINE-POCK    SOCIETY,     AMSTERDAM. 

This  society  lately  held  its  annual  sitting;  \\henit  ap- 
peared that  out  of  1800  persons  inoculated  with  the  cow- 
pock  during  the  years  1804  and  5,  not  one  bad  died,  or  taken 
the  small -pox. 

MEDICAL 


25-         JSIedical  Society  of  Lyons,  &^c. — Aerostation. 

MEDICAL    SOCIKTY    OF  LYONS. 

This  society  has  announced  the  following  prize  question  : 
*'  What  are  the  diagnostic  and  prognostic  signs  afforded  by 
the  state  of  the  tongue,  the  lips,  and  the  teeth,  in  acute  and 
chronic  disorders  ?  and  what  advantages  mav  result  to  prac- 
tice from  this  discovery  ?" — The  prize  is  a  gold  medal  of  300 
francs  in  value.  The  answer  must  be  given  in  on  or  before 
Auguit  I8O7. 

CECONOMICAL    SOCIETY    OF    THE    BAHAMA    INLANDS. 

This  society  has  been  presented  bv  the  British  government 
with  a  hundred  acres  of  ground  near  Nassaii  in  New  Provi- 
dence, for  the  purpose  of  founding  a  botanical  garden,  and 
erecting  a  house  wherein  the  society  is  to  hold  its  meetings. 

AMEraCAX    SOCIETIES. 

Since  Louisiana  was  added  to  the  United  States  of  North. 
America,  two  learned  societies  have  been  formed  in  thatdi- 
.strict,  at  New  Orleans  and  Natchez.  That  of  the  former  is 
called  "  The  Literary  Society,"  and  publishes  a  monthly 
journal,  particularly  intended  to  extend  a  knowledge  of  th<? 
country  to  oilier  nations,  and  containing  a  collection  of 
useful  learning.  The  liicrary  society  at  Natchez  was  esta- 
blished in  Oct.  1803,  and  is  called  *' The  Missisippi  Society 
for  the  Discovery  and  E>;tcusion  of  useful  Knowledge  ;"  it 
consists  of  between  30  and  -10  members,  has  correspondents 
in  the  several  united  states,  and  special  regulations  of  its 
«:>wu :  both  the  above  societies  are  scinctioned  by  the  Anic-: 
rican  government. 


LIIL     InttUigence  and  Miscellaneous  Articles. 

AEROSTATION'. 

Lisle,  April  o 

n^       ... 

X  HE  nintli  aerial  ascension  announced  by  M.  Mosment  took 

place  last  Monday,  (the  7tb  inst.)  in  the  elegant  rotunda  of 
the  circus  of  this  city,  in  presence  of  an  immense  crowd  of 
spectators.    From  day-break  the  aeronaut  was  busily  occupi- 
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ed  in  the  production  of  hydrogen  gas ',  the  sky  was  serene, 
and  at  mid-day  the  operation  otlilhng  the  balloon  was  com- 
pleted and  every  thing  ready.  M.  Mosment  leapt  into  the 
car  5  and  upon  a  signal  being  given  the  balloon  was  set  at  li- 
berty, and  ascended  very  rapidly  into  the  air  amidst  the 
shouts  of  the  spectators.  M.  JNlosment  repeatedly  waved 
his  flag  as  he  ascended,  which  was  adorned  with  the  imperial 
eagle.  The  wind  was  northerly,  and  the  balloon  was  car- 
ried gently  before  it.  At  a  certain  height  the  aeronaut  let  go  a 
parachute  to  which  an  animal  was  attached,  and  the  experi- 
ment succeeded  admirably.  In  the  mean  time  the  balloon 
continued  to  ascend,  and  appeared  as  if  exactly  above  the 
town.  At  one  o'clock  it  seemed  to  have  encountered  some 
adverse  winds.  Something  red  was  then  seen  slowly  de- 
scending, which  was  picked  up,  and  found  to  be  the  flag 
which  the  aeronaut  carried  up  with  him.  This  however  ex- 
cited no  disagreeable  emotions,  ^nd  all  eyes  were  turned  to 
the  balloon,  which  soon  ascended  to  such  a  height  as  to  be- 
come invisible.  The  crowd  then  began  to  disperse,  perfectly 
satisfied  with  the  success  of  the  experiment ;  but  a  rumour 
ran  through  the  populace,  that  the  dead  bodv  of  a  man  had 
been  found  dreadfully  mangled  in  one  of  the  fosses  of  tiie 
town.  This  excited  some  inquiry  ;  and  upon  inspecting  the 
body,  it  was  found  to  be  that  of  the  unfortunate  aeronaut, 
but  so  covered  with  blood  that  it  was  with  difficulty  he  was 
recognised. 

This  event  gave  rise  to  various  conjectures ;  but  it  is  ge- 
nerally supposed  that  the  car  was  too  shallow,  and  that  M. 
]VIosment  had  fallen  asleep,  as  often  happens  to  aeronauts 
when  in  certain  regions  of  the  air,  and  had  been  shaken  out 
by  the  violence  of  the  winds.  It  is  possible  also  that  one  of 
the  cords  may  have  §Iipt,  and  that  M.  Mosment  losing  his 
balance  had  fallen  out.  The  balloon  has  not  yet  been  found  ; 
which  prevents  the  real  cause  of  the  accident  from  being  as- 
certained. 

ICELAND. 

The  Danish  government  is  occupied  in  the  amelioration 
of  the  lot  of  the  inhabitants  of  Iceland,  a  people  removed  to 
the  confines  of  the  polar  circle,  but  interesting'  on  account 

of 
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of  the  zeal  with  which  they  cuhivated  the  sciences  In  the  10th 
and  1 1th  centuries,  and  on  account  of  the  voyages  they  made 
10  America.  Iceland,  almost  ruined  by  various  physical  and 
poliiicai  misfortunes,  is  about  to  be  restored  ;  a  regular  city 
is  building,  to  be  called  Reykiavig ;  and  it  is  already  peopled 
by  colonies  of  natives  as  well  as  strangers;  a  free  port  invites 
the  vessels  of  commerce  ;  and  a  college,  where  even  the  an- 
tient  languages  and  natural  h-isiory  are  taught,  is  in  the  full 
exercise  of  its  functions. 

NKW  MUSICAL  INSTRUMENT. 

M.  Dlez,  at  Emmerich  on  the  Rhine,  has  invented  anew 
musical  Instrument,  which  he  calls  a  Mclodion.  It  occupies 
less  room  than  an  ordinary  piano  forte,  and  may  be  played  on  by 
any  common  performer,  after  a  little  practice.  That  which 
distinguishes  it  above  all  other  instruments  of  the  kind,  is 
thccircumstanceof  lis  producing  the  sounds  of  the  clarionet, 
hautbols,  and  bassoon,  in  the  softest  piano  or  the  most  bril- 
liant forte  movements.  The  cost  of  such  an  instrument  is 
about  40  louis  d'ors. 

ANTIQUITIES. 

A  letter  from  Petersburgh,  of  the  1 9th  of  March,  mentions 
the  discovery  of  two  great  cities  in  the  Russian  empire,  of 
which  no  traces  can  be  discovered  in  hlstorv  ;  one  of  them 
in  the  Isle  of  Taman  in  the  Black  Sea,  the  other  in  a  di- 
strict in  Siberia. 

CHEMICAL  AFFINITIES. 

An  intelligent  correspondent,  Mr.  Collard  of  Birming- 
ham, the  proprietor  of  a  chemical  laboratory  in  that  neigh- 
bourhood, In  which  many  articles  necessary  to  the  arts  and 
manufactures  of  this  kingdom  are  prepared  on  a  very  large 
scale,  has  communicated  to  us  a  new  fact  well  worthy  of 
the  attention  of  chemists. 

Contrary  to  the  common  tables  of  aflinitlcs,  he  finds  that 
copper  mav  be  precipitated  from  its  solution  in  the  sul- 
phuric acid  by  tin.  All  that  is  necessary  to  the  success  of 
the  experiment  is,  that  the  solution  be  nearlv  at  the  boiling 
point,  or  actually  bolUng,  when  the  tin  is  put  into  it.  The 
tin  made  use  of  ought  to  be  in  filings  or  in  leaf,  or  reduced 
3  to 
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to  thin  fragments  by  pouring  it,  when  in  fusion,  into  cold 
water. 

To  the  enlightened  chemist  we  need  not  point  out  the  ex- 
periments suggested  by  this  new  and  curious  fact,  and  the 
important  results  to  which  it  may  ultimately  lead.  If  cop-< 
per  and  tin,  by  a  mere  difference  in  the  temperature  of  the 
solution,  may  be  made  mutually  to  precipitate  each  other,  it 
is  not  impossible  that  the  order  of  affinities  with  respect 
to  other  metals  for  the  different  acids  may  also  be  inverted 
by  cit-cumstances  connected  with  tenaperature.  Should  any 
such  results  be  obtained,  they  will  be  productive  of  incalcu- 
lable advantages  in  many  intricate  cases  of  analysis.  The 
different  results  obtained  in  apparently  similar  experiments, 
by  equally  accurate  chemists,  may  perhaps  have  been  owing 
in  some  cases  to  the  existence  of  such  a  law  as  we  now 
allude  to. 

MINERALOGY. 

Dr.  AlrcSj  from  New  Jersey,  who  has  lately  explored  se- 
veral of  the  western  counties  of  the  State  of  North  Carolina, 
in  search  of  gold,  reports,  that  he  has  discovered  gold  in 
branches  and  creeks  in  the  counties  of  Cabarrus,  Mont- 
gomery, and  Randolph,  in  a  north  and  north-east  course, 
and  in  the  county  of  Meckienburgh,  in  a  sovith  and  south- 
west direction  from  the  first  sound,  where  none  had  ever 
been  discovered  before,  except  in  three  or  four  branches 
near  Reed's  (the  first  discover)')  in  CabaiTus  county.'  A  fevv 
pieces  of  gold,  intermixed  with  stone,  have  been  found  on 
the  surface  of  the  earth,  and  some  ploughed  up  in  most  of 
the  said  counties.  Several  of  the  said  water-courses  contain 
considerable  quantities  of  gold  du?t,  which  can  be  collected 
by  washing  the  sand,  after  the  first  or  common  washing,  witl> 
a  machine  proper  for  the  purpose,  and  then  by  mixing  mer- 
cury with  the  sand  thus  washed,  which  will  unite  v/ith  the 
particles  of  gold,  and  form  an  amalgam,  whence  the  mercury- 
may  be  driven  off  by  heat. 

A  copper  mine  has  been  discovered  on  the  estate  of  Hans- 
Hamilton,  esq.,  in  the  county  of  Dublin,  which  promises 
to  be  very  productive.  A  company  has  Jbeen  formed,  and 
are  already  engaged  in  carrying  it  on, 
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TUAVKLS. 

The  Polish  Prince  Alexander  Sapicha  has  concluded  Wis 
geological  and  arch:cologieal  travels,  and  has  returned  to 
his  estates  in  Poland  for  the  purpose  of  enjoying  there  the 
treasures  of  art  and  science  which  he  has  collected.  His 
longest  stay  was  at  Athens,  where  he  was  so  fortunate  as  to 
preserve  many  of  the  last  rays  of  the  declining  grandeur  of 
antient  Greece,  in  their  native  splendour. 

The  embassy  to  China  left  Maisnabischin,  the  first  Chi- 
nese frontier  town,  in  December,  for  Pekin.  it  consists  of 
l':20  persons;  the  rest  of  the  suite  returns,  and  some  persons 
are  already  arrived  in  Russia.  Six  years  ago,  a  Russian  caravan, 
200,000  rubles  in  value,  going  to  Taschkent,  was  plundered 
by  the  Kingise.  The  chiefs  have  now  engaged  to  make 
ffood  the  loss  amicablv. 

The  South  American  Societv  of  Commerce  at  Petersburg 
have  received  intelligence  that  M.  Resanow,  the  Russian  am- 
bassador to  Japan,  has  not  yet  been  admitted  to  an  audience 
of  the  sovereign,  but  that  he  has  been  in  other  respects  well 
received;  the  presents  of  which  he  was  the  bearer  having 
been  accepted,  and  an  exchange  made  of  the  same  de- 
scription. 

ANALYSIS  OF  WATERS. 

Dr.  Mcnuret,  of  Paris,  has  lately  analysed  the  different 
waters  in  that  neighbourhood. 

The  water  of  the  Seine  contains  5  grains  ^^  of  foreign 
matter  in  each  pint.  That  of  the  river  Yvette  yields  7  grains 
J-}  ;  that  of  the  Arceuil,  7  grains  -,\;  that  of  Ville  d'Avray, 
9  grains  if-.     Bristol  water  contains  14  grains  -i-J,  Sec. 

Thus,  of  all  the  waters  drunk  at  Paris,  that  of  the  Seine  is 
the  most  salubrious,  the  purest,  and  the  lightest. 

SURGICAL  INSTRUMENTS. 

Drs.  Faust  and  Hunold  are  preparing  a  work,  in  which 
they  endeavour  to  prove,  that,  wilh  the  exception  of  the 
lancet  used  in  inoculation,  every  surgical  instrument  ought 
to  be  dipped  in  oil  before  proceeding  to  the  operation,  and 
should  also  be  heated  to  the  temperature  of  the  blood.     By 

these 
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these  precaution:*  they  contend  tlut  the  pain  of  the  opera- 
tion is  ahvays  diminished. 

A  REMAPxKAELE  HEX. 

For  the  three  last  summers,  a  hen,  the  propertv  of  Charle;j 
Rankcn,  at  Auchinairn,  parish  of  Cadder,  has  frequently 
laid  eggs  of  an  extraordinan*  size  and  weight.  Within 
tlicse  few  weeks,  she  has  laid  threfe  eggs,  each  of  which 
measures  in  diameter  6+  inches  by  7^,  and  weighs  fully  3^- 
oz. ;  and  generally,  on  the  day  before  she  lays  the  large  eg<r, 
she  lays  an  egg  of  an  ordinary  size. 

LECTURES. 

Mr,  Taunton's  next  Course  of  Lectures  on  Anatomy,  Phy- 
siology, and  Surgery,  will  commence  on  Saturday  the  54th 
of  May,  at  8  o'clock  in  the  evening,  at  his  house  in  Gre- 
ville  Street,  Hatton  Garden. 

LIST  OF  PATENTS  FOR  -NEW  IWEXTIONS. 

To  Samuel  Miller,  of  the  parish  of  Saint  Pancras,  in  the 
county  of  Middlesex ;  for  various  improvements  in  the 
working  of  coal,  tin,  lead,  and  other  mines,  bv  which 
there  will  be  a  great  saving  of  fuel  and  labour,  and  manv 
accidents  prevented.     Dated  April  1,  1S06. 

To  James  Keir,  of  West  Bromwich,  in  the  county  of 
Stafford,  esq.;  for  his  improved  method  of  manufacturing 
white  lead.     Dated  April  3,  ISOO. 

To  William  Henry  Lassalle,  of  the  city  of  Bristol,  apo- 
thecary; for  certain  improvements  in  soap.  Dated  April  5, 
1S06. 

To  James  Kay,  of  Preston,  in  the  county  of  Lancaster, 
machine-maker  3  for  improvements  upon  Thomas  Johnson's 
patent  machine  for  dressing  cotton,  silk,  and  other  goods 
by  power.     Dated  April  17,  ISO6. 

To  Thomas  James  Plucknett,  of  the  parish  of  Christ 
Church,  in  the  county  of  Surry,  agricultural  machine  ma- 
ker; for  a  machine  for  dibbling  and  drilling  all  kinds  of 
grain  and  pulse.     Dated  April  17,  1506. 
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LIV.  On  Transit  Instruments.    By  Ez.  Walker^  Esq. 
To  Mr.  Tilloch. 

Astronomers  have,  in  all  ages,  been  very  attentive  to  the 
construction  of  instruments  for  determining  the  exact  time 
when  the  sun,  or  any  other  celestial  luminary,  passes  over 
the  meridian.  The  best  instrument  that  has  yet  been  in- 
vented for  this  purpose,  is  the  transit  telescope;  but  the 
difficulty  of  procuring  a  proper  foundation  to  fix  it  upon, 
and  the  expense  of  fitting  it  up,  must  render  its  use  ex- 
tremely limited.  Clocks  and  watches  may  be  regulated  for 
occasional  observations,  by  means  of  equal  altitudes  of  the 
sun  or  stars,  taken  either  with  an  astronomical  quadrant 
or  a  Hadley's  sextant ;  but  these  methods  are  very  incon- 
venient for  keeping  the  daily  rate  of  a  time-keeper,  in  con- 
sequence of  the  length  of  the  calculations,  and  the  time  that 
is  required  for  laking  the  observations.  Hence  it  may  be 
presumed,  that  an  instrument  for  finding  the  exact  time  of 
noon  in  an  easy  manner,  is  still  wanted,  to  supply  the  place 
of  the  transit  telescope. 

The  method  used  in  former  -ages  for  resolving  this  pro- 
blem has,  perhaps,  been  too  much  neglected  since  the 
time  that  the  science  of  optics  began  to  receive  so  many 
improvements.  The  method  to  which  I  allude  .is  that 
of  finding  a  meridian  line  by  means  of  the  sun's  rav:J 
transmitted  through  a  small  circular  aperture  made  in  a 
piece  of  metal.  In  this  manner,  a  kind  of  transit  instru- 
ment may  be  constructed,  at  a  small  expense,  in  many  situa- 
tions that  afford  no  foundation  for  a  transit  telescope,  and 
to  a  greater  degree  of  accuracy  than  may,  perhaps,  be  gene- 
rally supposed. 

Having,  some  years  ago,  drawn  a  line  by  this  method, 
and  being  desirous  to  know  how  far  it  deviated  from  the 
true  meridian,  I  took  14  equal  altitudes  of  the  sun  from  the 
surface  of  a  fluid  with  one  of  Mr.  StanclifFe's  best  12-inch 
sextants.     The  time  of  noon,  derived  from  the  mean  of 
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those  observations,  diffcrcLl  only  2-'J7"  from  tlie  tiiiie  that 
the  sun  passed  over  the  meridian  line  on  the  same  day- 

But  in  order  to  ol)servc  the  sun's  transit  over  the  meridian 
with  rrroater  precision,  I  drew  two  other  hries  on  eneh  side 
of  the  meridian  line,  which  were  paralic:!  to  it,  and  at  such 
distances,  that  the  mterval  of  time  taken  by  one  of  the  limbs 
of  the  sun's  inia<i;e  was  about  40  seconds  in  passing  from 
one  hue  to  anotlier,  \s\\q\\  tlie  sun  was  near  the  equator. 
Those  who  are  at  all  ac(]uainted  with  the  use  of  the  transit 
telescope,  will  be  at  no  loss  to  comprehend  the  use  of  these 
lines;  and  those  who  may  want  directions  for  the  use  of 
that  instrument,  mav  consult  a  treatise  on  the  method  of 
finding  the  longitude  at  sea  bv  time-keepers,  written  bv  the 
late  Mr.  William  Wales.  To  those  directions  I  shall  only 
add,  that  the  room  in  which  the  lines  are  drawn  must  not 
be  made  too  dark  during  the  time  of  observing,  as  it  is  ne- 
cessary to  see  the  lines  before  they  are  illuminated  by  the 
sun's  image. 

When  the  solar  rays,  that  flow  through  a  small  circular 
aperture  into  a  room,  are  received  upon  the  floor,  an  ellip- 
tical image  will  be  formed,  consisting  of  a  brijiht  central 
image,  and  a  penumbra  surrounding  it.  This  penumbra 
renders  the  contact  of  the  sun's  image  with  a  line  less  cer- 
tain :  but,  notwithstanding  this  inconvenience,  I  am  con- 
vinced that  an  experienced  observer,  under  favourable  cir- 
cumstances, will  generally  determine  the  time  of  the  sun's 
passage  over  the  meridian  line  to  one-fifth  of  a  second,  or 
less,  when  the  distance  between  the  aperture  and  the  sun's 
image  on  the  floor  measures  about  12  feet.  Further  parti- 
culars respecting  the  construction  and  use  of  instruments  of 
this  description  will  be  submitted  to  your  inspection  at  some 
future  opportunity. 

I  am,  sir. 

Your  most  humble  servant, 

Ez.  Walker. 

lyan.  May  8,  18(V). 
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LV.  Account  of  a  Series  of  ErperimentSj  showing  the 
Effects  of  Compression  in  niGdiffing  the  Action  of  Heat. 
By  Sir  James  Hall,  Bart.  F.R.S.  Edin. 

[Continued  from  p.  203.] 

IV.  Experiments  in  Gun-Barrels  resumed. — The  Vertical 
Apparatus  applied  to  them. — Barrels  bored  in  solid  Bars. 
— Old  Sable  Iron. — Fusion  of  the  Carbonate  cf  Lime. — 
Its  Action  on  Porcelain. — Additional  Apparatus  required 
in  consequence  of  that  Action. — Good  Results ;  in  parfi- 
nilar,  four  Experiments  illustrating  the  Theory  of  In- 
ternal Calcination,  and  showing  the  Efficacy  of  the  Car- 
bonic Acid  as  a  Flux. 

OiNXE  I  found  that,  with  porcelain  tubes,  I  could  neither 
confine  the  carbonic  acid  entirelv,  nor  expose  the  carbonate 
in  them  to  strong  heats,  I  at  last  determined  to  lay  them 
aside,  and  return  to  barrels  of  iron,  with  wiiich  I  hsd  for- 
merly obtained  some  good  results,  favoured,  perhaps,  by 
some  accidental  circumstances. 

On  the  12th  of  February  1803,  I  began  a  series  of  expe- 
riments with  gun-barrels,  resuming  mv  former  method  of 
working  with  the  fusible  metal, "and  with  lead;  but  altering 
the  position  of  the  barrel  from  horizontal  to  vertical,  the 
breech  being  placed  upwards  during  the  action  of  heat  on 
the  carbonate.  This  very  simple  improvement  has  be'cn  pro- 
ductive of  advantages  no  less  remarkable  than  in  the  case  of 
the  tubes  of  porcelain.  In  this  new  position,  the  included 
air,  quitting  the  air  tube  on  the  fusion  of  the  metal,  and 
rising  to  the  breech,  is  exposed  to  the  greatest  heat  of  the 
furnace,  and  must  therefore  rc-act  with  its  greatest  force ;" 
whereas,  in  the  horizontal  position,  that  air  might  go  as  far 
back  as  the  fusion  of  the  metal  reached,  vvhere  its  elasticity 
would  be  much  feebler.  The  same  disposition  enabled  me 
to  keep  the  muzzle  of  the  barrel  plunged,  during  the  action 
of  heat,  in  a  vessel  filled  with  water ;  which  contributed 
very  much  both  to  tiie  convenience  and  safety  of  these  ex- 
periments. 

In  this  view,  making  use  of  the  brick  furnace  with  the 
T  2  vcrticaf 
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vertical  muffle,  already  described  in  page  197,  I  ordered  a 
pit  {anoy  fig.  20.)  to  be  excavated  under  it,  for  the  purpose 
of  receiving  a  water  vessel.  This  vessel  (represented  sepa- 
J'atcly,  fig.  21.)  was  made  of  cast  iron;  it  was  three  inches 
ill  diameter,  and  three  feet  deep  ;  and  had  a  pipe  {de)  striking 
off  from  it  at  right  angles,  four  or  five  inches  below  its  rim, 
communicating  with  a  cup  {ef)  at  the  distance  of  about  two 
feet.  The  main  vessel  being  placed  in  the  pit  {au}  directly 
below  the  vertical  muffle,  and  the  cup  standing  clear  of  the 
furnace,  water  poured  into  the  cup  flowed  into  the  vessel, 
and  could  thus  conveniently  be  made  to  stand  at  any  level. 
(The  whole  arrangement  is  represented  in  fig.  20.)  The 
muzzle  of  the  barrel  {g)  being  plunged  into  the  water,  and 
its  breech  (/?)  reaching  up  into  the  muffle,  as  far  as  wa-;  found 
convenient,  its  position  w-as  secured  by  an  iron  chain  i^f)* 
The  heat  communicated  downwards  generallv  kept  the  sur- 
face of  the  water  (at  c)  in  a  state  of  ebullition ;  the  waste 
thus  occasioned  being  supplied  by  means  of  the  cup,  into 
which,  if  necessary,  a  constant  stream  could  be  made  to 
How. 

As  formerly,  I  rammed  the  carbonate  into  a  tube  of  porce- 
lain, and  placed  it  in  a  cradle  of  iron,  along  with  an  air-tube 
and  a  pyrometer ;  the  cradle  being  fixed  to  a  rod  of  iron, 
which  rod  I  now  judged  proper  to  make  as  large  as  the  bar- 
rel would  admit,  in  order  to  exclude  as  much  of  the  fusible 
metal  as  possible ;  for  the  expansion  of  the  liquid  metal  being 
in  proportion  to  the  quantity  heated,  the  more  that  quantity 
could  be  reduced,  the  less  ri^k  there  was  of  destroying  the 
barrels. 

In  the  course  of  practice,  a  simple  mode  occurred  of  re- 
moving the  nietal  and  withdrawing  the  cradle  :  it  consisted 
in  placing  the  barrel  with  its  muzzle  downwards,  so  as  to 
keep  the  breech  above  the  furnace  and  cold,  while  its  muzzle 
was  exposed  to  strong  heat  in  the  muffle.  In  this  manner 
the  metal  was  dis(;harged  from  the  muzzle,  and  the  position 
of  the  barrel  being  lowered  by  degrees,  the  whole  metal  was 
removed  in  succession,  till  at  last  the  cradle  and  its  contents 
became  entirely  loose.  As  the  metal  w-as  delivered  it  was 
received  in  a  crucible  filled  with  water,  standing  on  a  plate 
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of  iron  placed  over  the  pit,  which  had  been  used,  during  the 
first  stage  of  the  experiment,  to  contain  the  water  vessel. 
It  was  found  to  be  of  service,  especially  where  lead  was  used, 
to  give  much  more  heat  to  the  muzzle  than  simply  what 
was  required  to  liquefy  the  metal  it  contained ;  for  when 
this  was  not  done,  the  muzzle  growing  cold  as  the  breech 
was  heating,  some  of  the  metal  delivered  from  the  breech 
was  congealed  at  the  muzzle,  so  as  to  stop  the  passage. 

According  to  this  method,  many  experiments  were  made 
in  gun-barrels,  by  which  some  very  material  steps  were 
gained  in  the  investigation. 

On  the  24th  of  February  I  made  an  experiment  with  spar 
and  chalk ;  the  spar  being  placed  nearest  to  the  breech  of 
the  barrel,  and  exposed  to  the  greatest  heat,  some  baked 
clay  intervening  between  the  carbonates.  On  opening  the 
barrel,  a  long  continued  hissing  noise  was  heard.  The  spar 
was  in  a  slate  of  entire  calcination  j  the  chalk,  though 
crumbling  at  the  outside,  was  uncommonly  hard  and  firm 
in  the  heart.     The  temperature  had  risen  to  32°. 

In  this  experiment  we  have  the  first  clear  example,  in 
iron  barrels,  of  what  I  call  internal  calcination ;  that  is  to 
say,  where  the  carbonic  acid,  separated  from  the  earthy  basis, 
ha?  been  accumulated  in  cavities  within  the  barrel.  For, 
subsequently  to  the  action  of  strong  heat,  the  barrel  had 
been  completely  cooled ;  the  air,  therefore,  introduced  by 
means  of  the  air  tube,  must  have  resumed  its  original  bulk, 
and  by  itself  could  have  no  tendency  to  rush  out ;  the  heat 
employed  to  open  the  barrel  being  barely  sufficient  to  soften 
the  metal.  Since,  then,  the  opening  of  the  barrel  was  ac- 
companied by  the  discharge  of  elastic  matter  in  great  abun- 
dance, it  is  evident  that  this  must  have  proceeded  from 
something  superadded  to  the  air  originallv  included,  which 
could  be  nothing  but  the  carbonic  acid  of  the  carbonate.  It 
follows,  that  the  calcination  had  been,  in  part  at  least,  in- 
ternal ;  the  separation  of  the  acid  from  the  earthy  matter 
beinr:  complete  where  the  heat  was  strongest,  and  only  par- 
tial V.  here  the  intensiiy  was  less. 

The  chemical  principles  stated  in  a  former  part  of  this 
paper,  authorised  us  to  expect  a  result  of  this  kind.     As 

T  3  he.nt. 


294  Effects  of  Heat  modified  by  Compression. 

heat,  by  increasing  the  Volatility  of  the  acid,  tended  to  se- 
parate it  from  the  earth,  we  had  reason  to  expect,  that, 
under  the  same  compression,  but  in  different  temperatures, 
one  portion  of  the  carbonate  might  be  calcined,  and  another 
not :  and  that  the  least  heated  of  the  two  would  be  least  ex- 
posed to  a  change,  not  only  from  want  of  heat,  but  likewise 
in  consequence  of  the  calcination  of  the  other  mass  ;  for  the 
carbonic  acid  disengaged  by  the  calcination  of  the  hottest 
of  the  two,  njust  have  added  to  the  elasticity  of  the  confined 
elastic  fluid,  so  as  to  produce  an  increase  of  compression. 
By  this  means  the  calcination  of  the  coldest  of  the  two 
might  be  altogether  prevented,  and  that  of  the  hottest  might 
be  hindered  from  making  any  further  advancement.  This 
reasoning  seemed  to  explain  the  partial  calcinations  which 
had  frequently  occurred  where  there  was  no  proof  of  leak- 
age ;  and  it  opened  some  new  practical  views  in  these  expe- 
riments, of  which  I  availed  myself  without  loss  of  time.  If 
the  inttrnrtl  calcination  of  one  part  of  an  inclosed  mass  pro- 
motes the  compression  of  other  masses  included  along  with 
it,  I  conceived  that  we  might  foruard  our  views  very  much 
by  placing  a  small  quantity  of  carbonate,  carefully  weighed, 
in  the  same  barrel  with  a  large  quantity  of  that  substance; 
and  by  arranging  matters  so  that  the  small  fulucial  part 
should  undergo  a  moderate  heat,  while  a  stronger  heat,  ca- 
pable of  producing  internal  calcination,  should  be  applied  to 
the  rest  of  the  carbonate.  In  this  uunner  I  made  many 
experiments,  and  obtained  results  w-hich  seemed  to  confirm 
this  reasoning,  and  which  were  often  very  satisfactory, 
though  the  heat  did  not  always  exert  its  greatest  force  where 
I  intended  it  to  do  so. 

On  the  26th  of.  February  I  introduced  some  carbonate, 
accurately  weighed,  into  a  small  porcelain  tube,  placed 
within  a  larger  one,  the  rest  of  the  large  tube  being  filled 
with  pounded  chalk ;  these  carbonates,  together  with  some 
pieces  of  chalk,  placed  along  with  the  large  tube  in  the  cra- 
dle, weighing  in  all  193*7  grains.  On  opening  the  barrel,  - 
air  rushed  out  with  a  long-continued  hissing  noise.  The 
contents  of  the  little  tube  were  lost  by  the  intrusion  of  some 
borax  which  had  been  introduced  over  the  silex  in  order  to 
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exclude  the  fusible  metal.     BiU  the  rest  of  the  carbonate, 
contained  in  the  large  tube,  came  out  in  a  fine  state,  being 
porous  and  frothv  throughout ;    sparkling  every  where  with 
f'aceltes,  the  angular  form  of  which  was  distinguishable  in 
some  of  the  cavities  by  help  of  a  lens  :   in  some  parts  the 
substance  exhibited  the  rounding  of  fusion  ;  in  many  it  was 
in  a  hisrh  degree  transparent.     It  was  yellow  towards  the 
lower  end,  and  at  the  other  almost  colourless.    At  the  upper 
end  the  carbonate  seemed  to  have  united  with  the  tube,  and 
at  the  places  of  contact  to  have  spread  upon  it,  the  union 
having  the  appearance  of  a  mutual  action.      The  general 
mass  of  carbonate  effervesced  in  acid  violently,  but  the  thin 
iJtratum  immcdiatelv  contiguous  to  the  tube,  feebly,  if  at  all. 
On  the  3d  of  March  1  introduced  into  a  very  clean  tube 
of  porcelain  36* S  of  chalk.     The  tube  was  placed  in  the 
upper  part  of  the  cradle,  the  remaining  space  being  filled 
with  two  pieces  of  chalk,  cut  for  the  purpose ;  the  upper- 
most of  these  being  excavated,  so  as  to  answer  the  purpose 
of  an  air-tube.     The  pieces  thus  added  were  computed  to 
weigh  about  300  grains.     There  was  no  pyrometer  used,  but 
the  heat  was  guessed  to  be  about  30'=.     After  the  barrel  had 
stood  during  a  few  minutes  in  its  delivering  position,  the 
whole  lead,  with  the  rod  and  cradle,  were  thrown  (iut  with 
a  smart  report,  and  with  considerable  force.     The  lowermost 
piece  of  chalk  had  scarcelv  been  acted  upon  by  heat.     The 
upper  part  of  the  other  piece  was  in  a  stale  of  marble,  with 
some  remarkable  facettes.     The  carbonate  in  the  little  tube 
had  shrunk  verv  much  during  the  first  action  of  heat,  and 
had  begun  to  sink  upon  itself  by  a  further  advancement  to- 
wards liquefaction.     The  mass  was  divided  into  several  cv- 
linders,   lying  confusedly  upon    each   other;    this  division 
arising  froni  the  manner  in  which  the  pounded  chalk  was 
rammed  into   the  tube  in  successive  portions.     In  several 
places,    particularlv  at   the   top,    the   carbonate   was    verv 
porous,  and  full  of  decided  air-holes,  which  could  not  have 
been  formed  but  in  a  soft  substance ;  the  fflobular  form  and 
shining  surface  of  all  these  cavities  clearly  indicating  fusion. 
The  substance  was  semi-transparent;  in  some  places  )tl- 
low,  and  in  some  colourless.     When  broken,  the  solid  parts 
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showed  a  saline  fracture,  composed  of  innumerable  facettcs. 
The  carbonate  adhered,  from  end  to  end,  to  the  tube,  and 
incorporated  with  it,  so  as  to  render  it  impossible  to  ascer- 
tain what  loss  had  been  sustained.  In  general,  the  line  of 
contact  was  of  a  brown  colour;  yet  there  was  no  room  for 
suspecting  the  presence  of  any  i'oreign  matter,  except,  per- 
haps, from  the  non  rod  which  was  used  in  ramming  down 
the  chalk.  But,  in  subsequent  experiments,  I  have  observed 
the  same  brown  or  black  colour  at  the  union  of  the  carbo- 
nate with  the  porcelain  tubes,  where  the  powder  had  been 
purposely  rammed  with  a  piece  of  wood;  so  that  this  co- 
lour, which  has  occurred  in  almost  every  similar  case,  re- 
mains to  be  accounted  for.  The  carbonate  effervesced  vio- 
lently with  acid ;  the  substance  in  contact  with  the  tube 
doing  so,  however,  more  feebly  than  in  the  heart,  leaving  a 
copious  deposit  of  white  sandy  matter,  which  is  doubtless  a 
part  of  the  tube,  taken  up  by  the  carbonate  in  fusion. 

On  the  24th  of  March  I  made  a  similar  experiment  in  a 
stout  gun-barrel,  and  took  some  care,  after  the  application 
of  heat,  to  cool  the  barrel  slowly,  with  a  view  to  crystalliza- 
tion. The  whole  mass  was  found  in  a  fine  state,  and  un- 
touched by  the  lead ;  having  a  semi-transparent  and  saline 
structure,  with  various  facettes.  In  one  part  I  found  the 
most  decided  crystallization  I  had  obtained,  though  of  a 
small  size  :  owing  to  its  transparency  it  was  not  easily  vi- 
sible till  the  light  was  made  to  reflect  from  the  crystalline 
surface,  which  then  produced  a  dazzle,  very  observable  by 
the  naked  eve  :  when  examined  by  means  of  a  lens,  it  was 
seen  to  be  composed  of  several  plates,  broken  irregularly  in 
the  fracture  of  the  specimen,  all  of  which  are  parallel  to  each 
ether,  and  reflect  under  the  same  angle,  so  as  to  unite  in 
producing  the  dazzle.  This  structure  was  observable  equally 
well  in  both  parts  of  the  broken  specimen.  In  a  former  ex- 
periment, as  large  a  facette  was  obtained  in  a  piece  of  ^olid 
chalk ;  but  this  result  was  of  more  consequence,  as  having 
been  produced  from  chalk  previously  pounded. 

The  foregoing  experiments  proved  the  superior  eflicacy  of 
iron  vessels  over  those  of  porcelain,  even  where  the  thickness 
was  not  great;  and  I  persevered  in  making  a  great  many 
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experiments  with  gun- barrels,  by  which  I  occasionally  ob- 
tained very  fine  results:  but  I  was  at  last  convinced  that 
their  thickness  was  not  sufficient  to  ensure  regular  and 
steady  success.  For  this  purpose  it  appeared  proper  to  em- 
ploy vessels  of  such  strength,  as  to  bear  a  greater  expansive 
force  than  was  just  necessary  j  since,  occasionally  (owing  to 
our  ignorance  of  the  relation  between  the  various  forces  of 
expansion,  affinity,  tenacity.  Sec),  much  more  strain  has 
been  given  to  the  vessels  than  was  requisite.  In  such  cases 
barrels  have  been  destroyed,  which,  as  the  results  have 
proved,  had  acted  v/ith  sufficient  strength  during  the  first 
stages  of  the  experiments,  though  they  had  been  unable  to 
resist  the  subsequent  overstrain.  Thus  my  success  with  gun- 
barrels  depended  on  the  good  fortune  of  having  used  a  force 
no  more  than  sufficient  to  constrain  the  carbonic  acid,  and 
enable  it  to  act  as  a  flux  on  the  lime.  I  therefore  deter- 
mined to  have  recourse  to  iron  barrels  of  much  greater 
strength,  and  tried  various  modes  of  construction. 

I  had  some  barrels  executed  by  wrapping  a  thick  plate  of 
iron  round  a  mandrel,  as  is  practised  in  the  formation  of 
gun-barrels ;  and  likewise  by  bringing  the  two  flat  sides  to- 
gether, so  as  to  unite  them  by  weld.ug.  These  attempts, 
however,  failed.  I  next  thought  of  procuring  bars  of  iron, 
and  ot  hav-ing  a  cavity  bored  out  of  the  solid,  so  as  to  form 
a  barrel.  In  this  manner  I  succeeded  well.  The  first  barrel 
I  tried  in  this  way  was  of  small  bore,  only  half  an  inch  :  its 
performance  was  highly  satisfactory,  and  such  as  to  con- 
vince me,  that  the  mode  now  adopted  was  the  best  of  any 
that  I  had  tried.  Owing  to  the  smallness  of  the  bore,  a  py- 
rometer could  not  be  used  mternally,  but  was  placed  upon 
the  breech  of  the  barrel,  as  it  stood  in  the  vertical  mufile. 
In  this  position  it  was  evidently  exposed  to  a  much  less  heat 
than  the  fiducial  part  of  the  apparatus,  which  was  alwavs 
placed,  as  nearly  as  could  be  guessed,  at  the  point  of  greatest 
heat. 

On  the  4th  of  April  an  experiment  was  made  in  this  way 
with  some  spar,  the  pyrometer  on  the  breech  giving;  33°. 
The  spar  came  out  clean,  and  free  from  any*contamination, 
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adhering  to  the  inside  of  the  porcrUin  tube  :  it  was  very 
nmch  t^hrullk,  still  retaining  a  cyUiidrical  form,  though 
beijL  by  partial  adhesions.  Its  surface  bore  scarcely  any  re- 
mains of  the  impression  taken  by  the  powder  on  raninnn."; 
it  into  the  tube  :  it  had,  to  the  naked  eye,  the  roughness  and 
semi-transparency  of  the  pith  of  a  ru&h  stripped  of  its  outer 
skin.  By  the  lens  this  same  surface  was  seen  to  be  glazed 
all  over,  though  irregularly,  showing  here  and  there  some 
air-holes.  In  fracture  it  was  semi-transparent,  more  vi- 
treous than  crystalline,  though  having  a  few  facettes  :  the 
mass  was  seemingly  formed  of  a  congeries  of  parts,  in  them- 
selves quite  transparent;  and,  at  the  thin  edges,  small  pieces 
were  visible  of  perfect  transparency.  These  must  have  been 
produced  in  the  fire;  for  the  spar  had  been  ground  with 
water,  and  passed  through  sieves,  the  sairie  with  the  finest 
of  those  used  at  Etruria,  as  described  by  Mr.  Wedgewood, 
in  his  paper  on  the  construction  of  his  pyrometer. 

With  the  same  barrel  I  obtained  many  interesting  results, 
giving  as  strong  proofs  of  fusion  as  in  any  foniier  experi- 
ments ;  with  this  remarkable  difl'erencc,  that,  in  these  last, 
the  substance  \\  as  compact,  with  little  or  no  trace  of  froth- 
ing. In  the  gun-barrels  where  fusion  had  taken  place, 
there  had  always  been  a  loss  of  4  or  5  per  cent.,  con- 
nected, probablv,  with  the  frothing.  In  these  experiments, 
for  a  reason  soon  to  be  stated,  the  circumsfance  of  weight 
could  not  be  observed ;  but  appearances  led  me  to  suppose, 
that  here  the  loss  had  been  small,  if  any. 

On  the  6th  of  April  I  made  another  experiment  with  the 
square  barrel,  whose  thickness  was  now  mucli  reduced  by 
successive  scales,  produced  bv  oxidation,  and  in  which  a 
small  rent  began  to  appear  externally,  which  did  not,  how- 
ever, penetrate  to  the  bore.  The  heat  rose  high,  a  pyro- 
meter on  the  breech  of  the  barrel  giving  3  7°.  On  removing 
the  metals,  the  cradle  was  found  to  be  fixed,  and  was  broken 
in  the  attempts  made  to  withdraw  it.  The  rent  was  much 
widened  externally :  but  it  was  evident  that  the  barrel  had 
not  been  laid  open,  for  part  of  the  carbonate  was  it;  a  state 
of  saline  marble  j  another  was  bard  and  white,  without  any 
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saline  grains,  and  scarcely  effervesced  la  acid.  It  was  pro- 
bably quicklime,  formed  by  internal  calcination,  but  in  a 
state  that  has  not  occurred  in  any  other  experiment. 

The  workman  whom  I  employed  to  take  out  the  remains 
of  the  cradle,  had  cut  off  a  piece  from  the  breech  of  the  bar- 
rel, three  or  four  inches  in  length.  As  I  was  examining  the 
crack  which  wa-  seen  in  this  piece,  I  was  surprised  to  see 
the  inside  of  the  barrel  lined  with  a  set  of  transparent  and 
well  defined  crystals,  of  small  size,  yet  visible  by  the  naked 
eye.  They  lav  together  in  some  places,  so  as  to  cover  the 
surface  of  the  iron  with  a  transparent  coat ;  in  others  they 
were  detached,  and  scattered  over  the  surface.  Unfortu- 
nately, the  quantity  of  this  substance  was  too  small  to  admit 
of  much  chemical  examination ;  but  I  inmiediately  ascer- 
tained that  it  did  not  in  the  least  effervesce  in  acid,  nor  did 
it  seem  to  dissolve  in  it.  The  crystals  were  in  general  trans- 
parent and  colourless,  thoua;h  a  few  of  them  were  tin^jced 
seeminglv  with  iron.  Their  form  was  verv  well  defined, 
bemg  tlat,  with  oblique  angles,  and  bearing  a  strono- resem- 
blance to  the  crvstals  of  the  lameilated  st\lbite  of  Haiiy. 
Thouiih  made  above  two  vears  ago,  thev  still  retain  their 
form  and  transparency  unchanged.  Whatever  this  sub- 
stance may  be,  its  appearance,  in  this  experiment,  is  in  ihe 
highest  degree  interesting,  as  it  seems  to  afford  an  example 
of  the  mode  in  which  Dr.  Hutton  supposes  manv  internal 
cavities  to  have  been  lined,  by  the  sublimation  of  sub- 
stances in  a  state  of  vapour,  or  held  in  solution  bv  matters 
in  a  gaseous  form.  For,  as  the  crvstals  adhered  to  a  part  of 
the  barrel,  which  must  have  been  occupied  by  air  dnrinir  the 
action  of  heat,  it  seems  next  to  certain  that  they  were  pro- 
duced bv  sublimation. 

The  verv  powerlul  effect?  produced  by  tliis  last  barrel,  the 
size  of  which  (reduced,  indeed,  by  repeated  oxidation)  was 
not  above  an  inch  square,  made  me  very  anxious  to  obtain 
barrels  of  the  same  substance,  which,  \w\\\z  made  of  s;realer 
size,  ought  to  afford  results  of  extrenie  interest.  I  found, 
upon  inquiry,  thai  liiis  barrel  was  not  made  of  Swedish  iron, 
as  I  at  first  supposed,  but  of  what  :s  Known  by  the  name  of 
old  sable,  from  the  figure  of  a  sable  stamped  upon  the  bars; 

that 
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that  being  the  armorial  badge  of  the  place  in  Siberia  where 
this  iron  is  made  *. 

A  workman  explained  to  me  some  of  the  properties  of 
different  kinds  of  irons,  most  interesting  in  my  present  pur- 
suit j  and  he  illustrated  what  he  said  by  actual  trial.  All 
iron,  w  hen  exposed  to  a  certain  heat,  crushes  and  crumbles 
under  the  hammer ;  but  the  temperature  in  which  this  hap- 
pens, varies  with  every  different  species.  Thus,  as  he  showed 
nie,  cast  iron  crutihes  in  a  dull  red  heat,  or  perhaps  about 
]5"  of  Wedgewood  ;  steel  in  a  heat,  perhaps,  of  30";  Swe- 
dish iron,  in  a  bright  white  heat,  perhaps  of  30*'or60°; 
old  sable  itself  likewise  yields,  but  in  a  much  higher  heat, 
perhaps  of  100".  I  niertrly  guessed  at  iliese  temperatures ; 
but  I  am  certain  of  this,  that  in  a  heat  similar  to  that  in 
which  Swedish  iron  crumbled  under  the  hammer,  the  old 
sable  withstood  a  strong  blow,  and  seemed  to  possess  con- 
siderable firmness.  It  is  from  a  knowledge  of  this  quality 
that  the  blacksmith,  when  he  first  takes  his  iron  from  the 
forge,  and  lavs  it  on  the  anvil,  begins  by  very  gentle  blows, 
till  the  temperature  has  sunk  to  the  degree  in  which  the  iron 
can  bear  the  hammer.  I  observed,  as  the  strong  heat  of  the 
forge  acted  on  the  Swedish  iron^  that  it  began  to  boil  at  the 
surface,  clearly  indicating  the  discharge  of  some  gaseous 
matter;  whereas,  the  old  sable,  in  the  same  circumstances, 
acquired  the  shining  surface  of  a  liquid,  and  melted  away 
without  any  effervescence.  I  procured,  at  this  time,  a  con- 
siderable number  of  bars  of  that  iron,  which  fully  answered 
mv  expectations. 

By  the  experiments  last  mentioned,  a  very  important 
point  was  gained  in  this  investigation;  the  complete  fusi- 
bility of  the  carbonate  ui^der  pressure  being  thereby  esta- 
blished. But  from  this  very  circumstance  a  necessity  arose 
of  adding  some  new  devices  to  those  already  described  ;  for 
the  carbonate,  in  fusion,  spreading  itself  on  the  inside  of  the 
lube  containing  it,  and  the  two  uniting  firmly  together,  so 
as  to  be  quite  inseparable,  it  was  impossible,  after  the  ex- 
periment, to  ascertain  the  weight  of  the  carbonate  by  any 

•  1  was  favoured  >Yiih  this  account  pf  it  by  the  late  professor  Robison. 
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method  previously  used.     I  therefore  deternuned  in  I'uturti 
to  adopt  the  following  arrangement. 

A  small  tube  of  porcelain  (i  k,  fig.  23.)  was  weighed  by 
means  of  a  counterpoise  of  sand,  or  granulated  tin ;  then 
the  carbonate  was  firmly  rammed  into  the  tube,  and  the 
whole  weighed  again  :  thus  the  weight  of  the  carbonate, 
previous  to  the  experiment,  was  ascertained.  After  the  ex- 
periment, the  tube,  with  its  contents,  was  again  weighed ; 
and  the  variation  of  weight  obtained,  independently  of  any 
•mutual  action  that  had  taken  place  between  the  tube  and 
the  carbonate.  The  balance  which  I  used,  turned,  in. 
a  constant  and  steady  manner,  with  one  hundredth  of  a 
grain.  When  pounded  chalk  was  rammed  into  this  tube, 
I  generally  left  part  of  it  free,  and  in  that  space  laid  a  small 
piece  of  lump  chalk  (?'),  dressed  to  a  cylinder,  with  the  ends 
cut  flat  and  smooth  ;  and  I  usually  cut  a  letter  on  each  end, 
the  more  effectually  to  observe  the  effects  produced  by  heat 
upon  the  chalk ;  the  weight  of  this  piece  of  chalk  being  al- 
ways estimated  along  with  that  of  the  powder  contained  \n 
the  tube.  In  some  experiments  I  placed  a  cover  of  porce- 
lain on  the  muzzle  of  the  little  tube,  (this  cover  being- 
weighed  along  with  it,)  in  order  to  provide  against  the  cast 
of  ebullition :  but  as  that  did  not  often  occur,  I  seldom  took 
the  trouble  of  this  last  precaution. 

It  was  now  of  consequence  to  protect  the  tube,  thus  pre- 
pared, from  being  touched  during  the  experiment  by  any 
substance,  above  all  bv  the  carbonate  of  lime,  which  micrht 
adhere  to  it,  and  thus  confound  the  appreciation  by  weigiit. 
This  v;as  provided  for  as  follows :  The  small  tube  (fig.  23* 
ik),  with  its  pounded  carbonate  {k),  and  its  cylinder  of 
lump  chalk  (i),  was  dropt  into  a  large  tube  of  porcelain 
{pk,  fig.  24).  Upon  this  a  fragment  of  porcelain  (/),  of 
such  a  size  as  not  to  fall  in  between  the  tubes,  was  laid. 
Then  a  cylinder  of  chalk  {m)  was  dressed,  so  as  nearly  to 
fit  and  fill  up  the  inside  of  the  large  tube,  one  end  of  it  being 
rudely  cut  into  the  form  of  a  cone.  This  mass  being  then 
introduced,  with  its  cylindrical  end  downwards,  was  made 
to  press  upon  the  fragment  of  porcelain  (/) .  I  then  dropped 
into  the  space  {n),  between  the  conical  part  of  this  mass 

and 


302  t^Jfects  of  Heat  modified  ly  Compression. 

and  the  tube,  a  set  of  fragments  of  chalk,  of  a  size  beyond 
what  could  possibly  fall  between  the  cylindrical  part  and  the 
tube,  and  pressed  them  down  with  a  blunt  tool,  by  which  the 
chalk  being  at  the  same  time  crushed  and  rannned  into  the 
angle,  was  forced  into  amass  of  some  solidify,  which  effectu- 
ally prevented  any  thing  from  passing  between  the  large  mas? 
of  chalk  and  ihc  tube.  In  practice,  I  have  found  this  method 
always  to  answer,  when  done  v/ith  care.  I  covered  the  chalk, 
thus  rammed,  with  a  stratum  of  pounded  flint  (o),  and  that 
aeain  with  pounded  chalk  {p)  firmly  rammed.  In  this  manner 
I  filled  tl-ic  whole  of  the  large  tube  with  alternate  layers  of  silcx 
and  chalk  ;  the  muzzle  being  always  occupied  with  chalk, 
which  was  easily  pressed  into  a  mass  of  tolerable  firmness, 
and,  suffering  no  change  in  very  low  heats,  excluded  the 
fusible  metal  in  the  lirst  stages  of  the  experiment. 

The  large  tube,  thus  filled,  was  placed  in  the  cradle, 
sometimes  with  the  muzzle  upwards,  and  sometimes  the 
reverse.  I  have  frequently  altered  my  views  as  to  that  part 
of  the  arrangement,  each  mode  possessing:  peculiar  advan- 
tages and  disadvantages.  With  the  muzzle  upwards,  (as 
shown  in  fie;.  24.  and  25.)  the  best  security  is  afforded  against 
the  intrusion  of  the  fusible  metal ;  because  the  air,  quitting; 
the  air-tube  in  the  working  position,  occupies  the  upper 
part  of  the  barrel ;  and  the  fusible  metal  stands  as  a  liquid 
(at  q,  fig.  25.)  below  the  muzzle  of  the  tube,  so  that  all 
comnnniication  is  cut  off  between  the  liquid  metal  and  the 
inside  of  the  tube.  On  the  other  hand,  by  this  arrange- 
ment, the  small  tube,  which  is  the  fiducial  part  of  the  ap- 
paratus, is  placed  st  a  considerable  distance  from  the  breech 
of  the  barrel,  so  as  either  to  undergo  less  heat  than  the  upper 
part,  or  to  render  it  necessary  that  the  barrel  be  thrust  high 
into  the-  muffle. 

With  the  muzzle  of  the  large  tube  downwards,  the  inner 
tube  is  placed  (as  shown  in  .Hg.  22.)  so  as  still  to  have  its 
muzzle  upwards,  and  in  contact  with  the  breech  of  the 
large  tube.  This  has  the  advantage  of  placing  the  small 
tube  near  to  the  breech  of  the  barrel :  and  though  there  is 
here  less  security  against  the  intrusion  of  liquid  metal,  I 
have  found  that  a  point  of  little  consequence ;  since,  when 

the 
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the  experiment  is  a  good  one,  and  that  the  carbonic  acid 
has  been  well  confined,  the  intrusion  seldom  takes  place  in 
any  position.  In  whichever  of  the  two  opposite  positions 
the  large  tube  was  placed,  a  pyrometer  was  alwavs  intro- 
duced, so  as  to  lie  as  near  as  possible  to  the  small  tube. 
Thus,  in  the  first-mentioned  position,  the  pyrometer  was 
placed  immediately  below  the  large  tube,  and,  in  the  other 
position,  above  it ;  so  that,  in  both  cases,  it  was  separated 
from  the  carbonate  by  the  thickness  only  ol"  tlie  two  tubes. 

Much  room  was.  unavoidably  occupied  by  this  methovl, 
wlilch  necessarily  obliged  me  to  use  small  quantities  of  car- 
bonate :  the  subject  of  experiment  seldom  weighing  more 
than  10  or  1-2  grains,  and  in  others  far  less*. 

On  the  nth  of  April  1S03,  with  a  barrel  of  old  sable 
iron,  having  a  bore  of  0"73  of  aa  inch,  I  made  an  experi- 
ment in  which  all  these  arrangements  were  put  in  practice. 
The  large  tube  contained  two  small  ones;  one  filled  with 
spar,  and  the  other  v;ith  clialk.  I  conceived  that  the  heat 
had  risen  to  33",  or  somewhat  higher.  On  melting  the 
metals,  the  cradle  was  thrown  out  with  considerable  vio- 
lence. The  pyrometer,  which,  in  this  experiment,  had  been 
placed  within  the  barrel,  to  my  astonishment  indicated  64^*, 
Yet  all  was  sound.  The  two  little  tubes  came  out  quite 
clean  and  unconiaminated.  The  spar  had  lost  17-0  pe? 
cent.:  the  chalk  10*7  per  cent.  The  spar  was  half  sunk 
down,  and  run  against  tVie  side  of  the  little  tube  :  its  surface 
was  shining,  its  texture  spongy,  and  it  was  composed  of  a 
transparent  and  jelly-like  substance  :  the  chalk  was  entirely 
in  a  state  of  froth.  This  experiment  extends  our  power  of 
action,  by  showing,  that  compression,  to  a  considerable  de- 
gree, can  be  carried  on  in  so  great  a  heat  as  6i°.  It  seems 
likewise  to  prove,  that  in  some  of  the  late  experiments  with 

*  I  measured  the  capacity  of  the  air-tubes  bv  nieans  of  granulated  tin, 
acting  as  a  fine  and  equal  sand.  By  comparing-  the  weight  of  this  tin  with 
an  equal  bulk  of  water,  I  found  that  a  cubic  inch  of  it  weighed  ir!SO"o  grain--. 
and  that  each  grain  of  it  corresponded  to  0-00075  of  a  cubic  inch.  From 
these  data  I  was  able,  with  tolerable  accuracy,  to  gavige  a' tube  by  wejgiiing 
the  tin  required  to  fill  it. 
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the  square  barrel,  the  heat  had  been  much  higher  than  \vz9 
supposed  at  the  time,  from  the  indication  of  the  pyrometer 
placed  on  the  breech  of  the  barrel  ;  and  that  in  some  of 
them,  particularly  in  the  last,  it  must  have  risen  at  least  as 
high  as  in  the  present  experiment. 

On  the  2 1  St  of  April  1805,  a  similar  experiment  was 
made  with  a  nc.v  barrel,  bored  in  a  square  bar  of  old  sable 
of  about  two  inches  and  a  half  in  diameter,  having  its  angles 
merely  rounded,  the  inner  tube  being  filled  with  chalk.  The 
heat  was  maintained  during  several  hours,  and  the  furnace 
allowed  to  burn  out  during  the  night.  The  barrel  had  the 
appearance  of  soundness,  but  the  metals  came  oft'  quietlv, 
and  the  carbonate  was  entirely  calcined,  the  pyrometer  in- 
dicating 63°.  On  examination,  and  after  beating  off  the 
smooth  and  even  scale  of  oxide  peculiar  to  the  old  sable, 
the  barrel  was  found  to  have  yielded  in  its  peculiar  manner; 
that  is,  by  the  opening  6f  the  longitudinal  fibres.  This  ex- 
periment, notwithstanding  the  failure  of  the  barrel,  was  one 
of  the  most  interesting  I  had  made,  since  it  afforded  proof 
of  complete  fusion.  The  carbonate  had  boiled  over  the  lips 
of  the  little  tube,  standing,  as  just  described,  with  its  mouth 
upwards,  and  had  run  down  to  within  half  an  inch  of  its 
lower  end  :  most  of  the  substance  was  in  a  frothy  state,  with 
large  round  cavities,  and  a  shining  surface  ;  in  other  parts 
k  was  interspersed  with  angular  masses,  which  have  evi- 
dently been  surrounded  by  a  liquid  in  which  they  floated. 
It  was  harder,  I  thought,  than  marble;  giving  no  effer- 
vescence, and  not  turning  red  like  quicklime  in  nitric  acid, 
which  seemed  to  have  no  effect  upon  it  iti  the  lump.  It 
was  probably  a  compound  of  quiclf lime  with  the  substance 
of  the  tube. 

With  the  same  barrel  repaired,  and  w^th  others  like  it, 
many  similar  experiments  were  made  at  this  time  with  great 
success ;  but  to  mention  them  in  detail,  would  amount 
nearly  to  a  repetition  of  what  has  been  said.  I  shall  take 
notice  of  only  four  of  them,  which,  when  compared  toge- 
ther, throw  much  light  on  the  theory  of  these  operations, 
and  likewise  seem  to  establish  a  very  important  principle  in 

geology. 
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•geology.  These  four  experiments  differ  from  each  other 
-only  in  the  heat  employed,  and  in  the  quantity  of  air  intro- 
duced. 

The  first  of  tliese  experiments  was  made  on  the  27th  of 
April  1S03,  in  one  of  the  large  barrels  of  old  sable,  with  ail 
the  above-mentioned  arrangements.  The  heat  had  risen, 
■contrary  to  my  intention,  to  78°  and  79°.  The  tubes  came 
out  uncontaminated  with  fusible  metal,  and  every  thing  bore 
the  appearance  of  soimdness.  The  contents  of  the  little  ' 
tube,  cfjns^isting  of  pounded  chalk,  and  of  a  small  piece  of 
Jump  chalk,  came  out  clean,  and  quite  loose,  not  having 
adhered  to  the  inside  of  the  tnbc  in  the  smallest  degree. 
There  was  a  loss  of  1 1  per  cent.,  and  the  calcination  seemed 
to  be  complete  ;  t!ie  substance,  when  thrown  into  nitric  acid, 
turning  red,  without  -CiTcrvescence,  at  first,  though,  after 
lying  a  few  minutes,  some  bubbles  appeared.  According 
to  the  method  followed  in  all  these  experiments,  and  lately 
described  at  length,  (and  shown  in  fig.  24.  and  £5.)  the 
larc:e  t-ube  was  filled  over  the  small  one,  with  various  masses 
cf  chalk,  some  in  lump,  and  some  rammed  into  it  in  pow- 
ider ;  and  in  the  cradie  there  lay  some  pieces  of  chalk,  filling 
up  the  space,  so  that  in  the  cradle  tbere  was  a  continued 
chain  of  carbonate  of  four  or  five  inches  in  length.  The 
substance  wa?  found  to  be  less  and  less  calcined,  tbe  more 
it  was  removed  from  the  breech  of  the  barrel,  where  the 
heat  was  greatest.  A  sniall  piece  of  chalk,  placed  at' the  di- 
stance of  half  an  inch  from  the  small  tube,  had  some  saline 
substance  in  the  heart,  surrounded  and  intermixed  with 
quicklime,  distinguished  by  its  dull  white.  In  nitric  acid 
this  substance  bec:?me  red,  but  effervesced  pretty  briskly ; 
the  eflervescence  continuing  till  the  whole  was  dissolved. 
The  next  portion  of  chalk  was  in  a  firm  state  of  limestone ; 
and  a  lump  of  chalk  in  the  cradle  u'as  equal  in  perfection  to 
any  marble  I  have  obtained  by  compression ;  the  two  last- 
mentioned  pieces  of  chalk  effervescing  with  violence  in  the 
acid,  and  showing  no  redness  when  thrown  into  it.  These 
facts  clearly  prove  that  the  calcination  of  the  contents  of 
the  small  tube  had  been  internal,  owing  to  the  violent  heat 
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which  had  separated  its  acid  from  the  most  heated  part  of 
the  carbonate,  according  to  the  theory  already  stated.  The 
soundness  of  the  barrel  was  proved  by  the  complete  state  of 
those  carbonates  which  lav  in  less  heated  parts.  The  air- 
lube  in  this  experiment  had  a  capacity  of  0-29,  nearly  one- 
third  of  a  cubic  inch. 

The  second  of  these  experiments  was  made  on  the  21)th 
of  April,  in  the  same  barrel  with  the  last,  after  it  had  af- 
forded some  good  results.  The  air-tube  was  reduced  to  one- 
third  of  its  former  bulk,  that  ir,  to  one-tenth  of  a  cubic  inch. 
The  heat  rose  to  G0°.  The  barrul  was  covered  externally 
with  a  black  spongy  substance,  the  constant  indication  of 
failure;  and  a  small  drop  of  white  metal  made  its  appear- 
ance. The  cradle  was  removed  without  any  explosicm  or 
hissing.  The  carbonates  were  entirely  calcined.  The  barrel 
had  yielded,  but  had  resisted  well  at  tirsi ;  for  the  contents 
of  the  little  tube  were  found  in  a  complete  state  of  froth, 
and  running  with  the  porcelain. 

The  third  experiment  was  made  on  the  30th  of  April  in 
another  similar  barrel.  Every  circumttance  was  the  same 
as  in  the  two  last  experiments,  only  th:it  the  air-tube  was 
now  reduced  to  half  its  last  bulk,  that  is,  to  one-twentieth 
of  a  cubic  inch.  A  pyrometer  was  placed  at  eacii  end  of  the 
large  tube.  The  uppermost  gave  41°,  the  other  only  15*^. 
The  contents  of  the  inner  tube  had  lost  16  percent.,  and 
were  reduced  to  a  most  beauriful  state  of  froth,  not  very 
much  injured  by  the  internal  calcination,  and  indicating  a 
thinner  state  of  fusion  than  had  appeared. 

The  fourth  experiment  was  made  on  the  tidof  May,  like 
the  rest  in  all  respects,  with  a  still  smaller  airrtube,  of 
0'0318,  being  less  than  one-thirtieth  of  a  cubic  inch.  The 
upper  pyrometer  gave  ii3°,  and  the  under  one  16'.  'J'he 
lowest  masses  of  carbonate  were  scarcely  affected  by  the 
heat:  the  contents  of  the  little  tube  had  lost  -^-y  per  cent,  j 
both  the  lump  and  the  pounded  chalk  were  in  a  fine  saline 
st^te,  and  in  several  places  had  run  and  spread  upon  the 
inside  of  the  tube,  which  I  had  not  expected  to  see  in  such 
a  low  heat.     On  the  upper  surface  of  the  chalk  rammed  into 

the 
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the  little  tube,  Avhich  after  its  introduction  had  been  wiped 
smooth,  were  a  set  of  white  crystals,  with  shining  facetted?, 
large  enough  to  be  distinguished  by  the  naked  eye,  and 
seeming  to  rise  out  of  the  mass  of  carbonate.  Ilikeuise 
■observed  that  the  solid  mass  on  which  thei>e  crystals  stood 
was  uncommonly  transparent. 

In  these  four  experin)ent5  the  bulk  of  the  included  air  was 
successivelv  diminished,  and  by  that  means  its  elasticity  in- 
creased. The  consequence  was,  that  in  the  first  experiment, 
where  that  elasticity  was  the  least,  the  carbonic  acid  was 
allowed  to  separate  from  the  lime,  in  an  early  stage  of  the 
rising  heat,  lower  than  the  fusing  point  of  the  carbonate, 
and  complete  internal  calcination  was  effected.  In  the  se- 
cond experiment,  the  elastic  force  being  much  greater,  cal- 
cination was  prevented,  till  the  heat  rose  so  high  as  to  occa- 
sion the  entire  fusion  of  the  carbonate,  and  its  action  on  the 
tube,  before  the  carbonic  acid  was  set  at  liberty  by  the  failure 
of  the  barrel.  In  the  third  experiment,  with  still  greater 
elastic  force,  the  carbonate  was  partly  constrained,  and  its 
fusion  accomplished,  in  a  heat  between  4 1*' and  16°.  In 
the  last  experiment,  where  the  force  was  strongest  of  all, 
the  carbonate  was  almost  completely  protected  from  decom- 
position by  heat,  in  consequence  of  which  it  crystallized 
and  acted  on  the  tube  in  a  temperature  between  2.3°  and  16°. 
On  the  other  hand,  the  efficacy  of  the  carbonic  acid  as  a 
flux  on  the  lime,  and  in  enabling  the  carbonate  to  act  as  a 
flux  on  other  bodies,  was  clearly  evinced  ;  since  the  first  ex- 
periment proved,  that  quicklime,  by  itself,  could  neither  he 
n)elted,  nor  act  upon  porcelain,  even  in  the  violent  heat  of 
79°;  whereas,  in  the  last  experiment,  where  the  carbonic  acid 
was  retained,  both  of  these  effects  took  place  in  a  very  low. 

temperature. 

[To  be  continued.'! 
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LVI.  Observations  and  Advices  respecting  Improveiiients 
compntihle  luith  th?  quickest  Manufacture  of  Muscovado 
Sugar ^  and  conducive  to  the  Melioration  of  the  Rum.  By 
BuVAiN  IJiGGINS,  iV-  -D.* 

OoUND  cane-juicc  consists  of  water,  sugar,  deliquescent 
sweet,  herbaceous  matter,  carbonic  acid,  and  nielasses  acid  • 
and  some  juices  contain  variable  quantities  of  other  ingre- 
dients, which  are  not  yet  to  be  noticed. 

In  these  pharmaceutic  ingredients  subsist  the  primary 
or  chemical  principles  of  many  vegetable  acids.  But  expe- 
rience shows,  that  the  composition  of  attractive  forces,  re- 
sulting from  such  proportions  of  the  principles  as  take  place 
in  the  recent  juicej  tend  chiefly  to  the  formation  of  an  acid 
siniilar  to  vinegar,  and  of  an  additional  quantity  of  carbonic 
acid  and  melasses  acid. 

For  in  the  course  of  12  or  18  hours  the  juice  mantles  by 
the  rise  and  escape  of  carbonic  acid  in  the  elastic  state  :  at 
an  earlier  period  it  smells  sour  or  acetous:  and  by  the  effect 
of  such  delay  on  the  sugar  producible  from  it,  it  is  certain 
that  there  is  an  addition  to  the  original  quantity  of  the  me- 
lasses acid. 

This  last  is  the  ingredient  which  most  powerfully  impedes 
the  crystallization  and  separation  of  the  saccharine  matter 
from  the  deliquescent  sweet  and  itiother-liquor  called  me- 
lasses. As  it  lessens  the  quantity  of  saccharine  crystals,  and 
increases  that  of  melasses  mother-liquor;  and  as  it  is  highly 
probable  that  melasses  contain  the  like  acid  as  a  constituent 
principle,  I  give  it  the  temporary  name  of  melasses  acid. 

Herbaceous  matter  is  that  of  which  some  part  shows  itself 
in  the  yawing,  and  more  in  the  boiling  of  juice  which  had 
been  cleared  from  gross  filth  by  filtration.  It  is  that  which 
we  endeavour  to  separate  from  the  saccharine  liquor  by  yaw- 
ing and  skimming. 

The  herbaceous  matter  has  some  analogy  to  gummy  re- 
sins, but  has  a  miich  nearer  similitude,  in  chemical  cha- 
racter, to  the  dregs  of  refined  indigo,  or  that  vegetable  sub- 

*  From  Part  I.  of  Dr.  Higgiiis's  Observations,  Sec.  piibli^hed  in  Jamaica. 
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Stance  which  constitutes  the  chief  difference  between  the 
finest  and  tlic  basest  indigo. 

The  herbaceous  matter  of  cane-juice,  like  that  of  indigo, 
varies  with  the  constitution  of  the  plant  in  different  soils  and 
seasons,  and  especially  in  respect  to  its  solubility  ;  insomuch 
that  some  juices  hold  about  -j-J~dth  part  of  it  in  strict  solu- 
tion after  boiling,  while  others  hold  not  lOOOdih. 

But  as  herbaceous  matter  is  rendered  more  soluble  by  the 
intervention  of  carl>onic  acid,  any  cane-juice  holds  more 
herbaceous  matter  in  solution  before  it  has  been  heated,  than 
it  can  retain  at  the  temperature  of  yawing  or  boiling. 

For  in  the  augmented  temperature  the  carbonic  acid  for- 
sakes the  herbaceous  matter  to  combine  with  that  which 
makes  the  acid  aeriform  ;  the  minute  gaseous  bubbles  ia 
their  escape  agitate  and  impel  the  particles  lately  thrown  out 
of  solution,  until  in  their  coalescence  they  become  not  only 
visible  but  laro-e.  We  mav  express  this  chan2"e  in  the  clear 
recent  juice  by  the  agencv  ol"  tire  alone,  as  ths  workmen  do, 
by  saying  the  liquor  breaks. 

Fresh  cane-juice  begins  to  break  when  the  heat  approaches 
to  140  degrees  of  Fahrenheit;  and  the  herbaceous  matter, 
which  has  felt  no  greater  heat,  has  an  olive  green  colour. 

Whether  this  be  exposed  to  greater  heat,  or  we  advert  to 
that  which  is  thrown  out  during  the  subsequent  reduction 
of  the  juice  to  sugar,  the  herbaceous  matter  is  found  to 
change  colour  with  the  increase  of  temperature,  through 
gradations  of  yellow,  olive,  and  brown,  increasing  in  inten- 
sity and  darkness  until  the  matter  is  charred  to  blackness. 
As  it  changes  in  colour  it  becomes  less  soluble.  The  car- 
bonic acid  continues  to  escape,  and  the  extricated  herbaceous 
matter  accumulates  to  the  surface,  while  the  liquor  is  heated 
to  195". 

Now  the  watery  vapour  arising  with  the  carbonic  acid 
bubbles,  pushes  the  cleansed  liquor  frothing  white  through 
intervals  in  the  swollen  scum.  This,  which  is  called  yawing, 
shows  that  a  greater  heat  would  cause  a  boiling  commotion : 
but  if  some  time  be  allowed  for  the  residuary  carbonic  acid 
to  escape,  the  liquor  will  not  boil  until  this  heat  amounts  to 
206°,  or  within  five  degrees  of  the  heat  of  boiling  water. 

U  3  The 
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The  aeriform  bubbles  entangled  in  the  herbaceous  matter 
render  it  more  buoyant  than  it  would  otherwise  be,  and  en- 
able it  to  carry  with  it,  and  to  sustain  at  the  surface,  any 
accidental  Ulih  of  the  liquor:  and  the  scum  thus  produced 
IS  by  its  own  nature  sufficientlv  tenacious  to  be  separable  i)y 
the  skininicr,  or  by  drawing  away  the  depurated  juice  from 
beneath  it. 

But,  if  the  buoying  bubbles  be  expelled  bv  greater  heat 
^nd  Ihe  commotion  of  boiling,  th.c  scum  will  be  broken  into 
tbe  liquor. 

The  skinnner  will  now  avail  nothing;  but  the  herbaceous 
matter,  once  thrown  out  of  solution,  will  suljside  with  the 
filth,  in  an  hour,  in  a  coolintr  quiescent  liquor,  and  will 
leave  it  transparent,  although  it  still  retain  that  quantity  of 
herbaceous  matter,  which  the  water,  with  the  last  adherent 
portions  of  carbonic  acid,  can  dissolve. 

But  as  this  depuration  by  subsidence  cannot  be  awaited 
without  injury  to  the  juice,  the  foul  scum  ought  to  be  re- 
moved before  the  liquor  boils. 

In  consequence  of  this  limited  solubility,  the  residuary- 
herbaceous  matter  becomes  extricated  aftervvards  in  quan- 
tity proportionate  to  that  of  the  watery  solvent  which  is  ex- 
pelled by  evaporation,  and  the  reduced  liquor  becomes  tur- 
bid by  the  extricated  herbaceous  particles. 

However  often  the  proces-s  of  evaporation  is  stopped,  and 
the  liquor  is  depurated  to  perfect  transparency,  by  subsi- 
dence Of  otherwise,  it  will  become  turbid  again,  bv  tiie 
deposition  of  herl^accous  dregs,  when  the  evaporation  is 
renewed  ;  and  it  ivill  thus  yield  dregs  to  the  end,  or  until 
the  residuary  liquor  becomes  so  far  saturated  with  sugar  as 
to  be  incapable  of  holding  the  less  soluble  herbaceous  matter 
in  solution. 

All  this  takes  place  whether  a  moderate  dose  of  temper 
be  used  or  not.  But  the  cleansing  by  subsidence  is  quickest 
v.hen  temper  is  usetl. 

To  ascertain  the  true  use  of  temper,  we  must  advert  to  its 
igency  on  herbaceous  iiialter,  carbonic  acid,  and  melasses 
acid. 

Lime   powerfully  attract?    carbonic  acid  :    and   although 
3  lime' 
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lime  be  a  soluble  body,  and  altbough  it  meet  the  acids  in  the 
aeriform  state,  it  forms  wiih  it  quickly  an  insoluble  body 
similar  fo  whiting  or  chalk. 

Lime  also  combines  with  a  triple  or  quadruple  quantity 
of  herbaceous  mailer  to  form  a  compound  less  soluble  than 
the  latter  in  water;  and  in  cane-juice,  lime  meeting  car- 
bonic acid  and  herbaceous  matter,  unites  with  both  to  form 
a  triple  compound.  For  if  the  lime  used  in  clarifiers  were 
to  unite  with  the  carbonic  acid  only,  we  should  find  bottoms 
consisting  of  whiting,  which  I  have  looked  for,  but  could 
never  obtain. 

It  is  by  virtue  of  the^e  relations  that  a  small  quantity  of 
lime,  or  transiparent  lime  water  in  which  the  lime  can  be 
only  si-iyi^  part  of  the  whole,  when  added  to  cane-juice  that 
has  been  dulv  cleared,  renders  it  presently  turbid  with  her- 
baceous matter  now  extricated,  and  thus  facilitates  the  abs- 
traction of  this  matter  by  subsidence.  Thus,  also,  cane- 
juice  which  is  a  little  whcyey  or  clouded  is  broken  to  floc- 
culence  by  transparent  lime  water  as  well  as  by  lime. 

I  sav  the  liquor  is  broken  to  flocculence  when  the  parti- 
cles of  herbaceous  mattar,  seized  by  those  of  the  lime,  and 
coalescing,  appear  large  and  flocculent ;  and  the  liquor  in- 
terceding them  is  seen  quite  transparent  when  x^icwed  by 
transmitted  light  in  the  narrow  part  of  a  wine-glass. 

This  breaking  may  also  be  distinguished  in  a  bright  silver 
spoonful  of  the  liquor  by  reflected  light. 

On  these  iirounds  some  lime  ought  to  be  added  to  cane- 
juice  which  contains  the  ordinary  quantity  of  herbaceous 
matter,  not  with  the  vain  hope  of  separating  all  the  herba- 
ceous matter  at  once,  but  with  the  experienced  certainty 
that  the  liquor  yawed  or  cleansed  with  the  aid  of  lime,  will 
contain  less  herbaceous  matter  in  solution  than  it  would 
otherwise  have  retained,  and  will  require  the  less  additional 
lime  to  act  on  the  melasses  acid. 

Towards  the  kind  of  depuration  which  can  be  effected  in 
the  process  of  yawing,  lime  thus  contributes  something,  but 
not  nearly  so  much  as  has  been  generally  supposed :  for  a 
quantity  of  lime  which  is  sufficient  to  give  a  nauseous  taste 

U  4  to 
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to  the  sugar,  is  yet  incompetent  to  the  cxtricntinn  of  all  th^ 
herbaceous  matter^  so  that  it  shall  be  separable  by  yawing  or 
Subsidence  :  and  an  excess  of  lime,  not  greater  than  xoVo^^^^ 
or  -j-o'oodih  of  the  weight  of  the  juice,  is  constantly  attended 
■with  a  manifest  debasement  of  the  colour  of  the  sugar, 
when  this  txcess  takes  place  in  the  beginning  of  the  boiling*, 
or  previous  to  thej'eduction  of  the  juice  by  evaporation.  It 
is  of  no  practical  use  to  inquire  after  everv  agency  by  w  hich 
the  excess  of  lime  lias  these  efll'cts ;  but  it  is  expedient  to 
observe,  that  when  a  juice  is  yawed  with  excess  of  lime,  and 
cleared  to  transparency  by  subsidence,  which  soon  takes 
place  in  a  specimen  quickly  cooled  in  a  wine-glass,  it  will 
show  colour  approaching  to  that  of  porter ;  while  the  like 
juice,  treated  in  the  same  vvay,  but  with  only  a  moderate 
dose  of  temper,  will  be  almost  colourless  when  transparent. 

It  is  tnorcover  to  be  observed  in  ordinary  practice,  that 
when  too  much  temper  has  been  used  in  the  yawing,  the 
liquor,  during  the  boiling  of  the  teaches,  looks  much 
browner  than  that  which  has  been  less  tempered.  The 
scum  has  a  darker  colour,  and  is  more  apt  to  break  and 
sink  into  the  liquor;  and  it  has  less  of  the  tenacity  and  floc- 
culencc  by  which  ordinary  scum  clings  on  the  skimming 
instrumeivt,  and  is  separable  by  the  common  process. 

The  practical  inference  from  all  these  facts  is,   that  the 
tcqiper  ought  to  be  used  sparingly  in  the  raw  juice  in  the 
operation  of  yawir.g,  allhougli  it  should  be  found  necessary 
to  use  more  temper  afterwards,  for  purposes  ditferent  from  ' 
those  lately  recited. 

It  is  chiefly  by  reason  of  the  agency  of  the  temper  on  the 
melasscs  acid,  or  on  that  matter  which  most  puweifuUy  im- 
pedes the  separation  of  the  sugar  from  llic  mclasses  niolher- 
liquor,  that  the  temper  is  emmently  useful  in  tl^iC  manufac- 
ture of  Muscovado  sugar,  and  that  greater  quantities  of  it 
may  be  advantageously  eniploved,  provided  the  whole  of  it 
be  not  administered  at  once,  and  at  the  period  of  the  manu- 
facture in  which  it  is  apt  to  colour  the  juice,  to  lessen  the 
buoyancy  and  tenacity  of  the  scum,  and  to  frustrate  the 
labour  of  the  skimmer.     Among  the  signs  which jmay  guide 

an 
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an  intelligent  sugar-bciler  in  re^pect  to  the  doses  of  temper, 
those  which  correspond  with  the  foregoing  observations  are 
the  simplest  and  most  certain. 

\Yhen  the  artist  knows  that  the  quantity  useful  in  yau  ing 
13  l4iS3  than  is  necessary  for  a  bold  grain  and  speedy  caring 
of  the  sugar,  and  is  apprised  of  the  practicability  of  abstract^- 
ing  all  the  temper  that  may  be  lued  afterwards  in  the  teaches, 
he  will  not  err  by  excess  of  temper  in  ttie  first  process. 

Supposing  that  he  tempers  in  a. grand  boiler,  or  uses  a 
clarifier  to  the  same  effect,  he  will  intrcxlace  a  quantity  of 
temper  rather  too  small  tlian  too  great,  when  the  vessel  has 
received  three-fourths  of  its  charge.  He  will  yaw  and  check, 
the  fire  and  skim,  and  then  boil  moderately  and  skim  for 
eight  or  ten  minutes.  He  will  then  take  a  wine-glass  full 
of  the  liquor,  and  if,  after  cooling  a  little,  it  looks  wheyey 
and  not  broken,  he  will,  use  one-sixth  or  one-fourlh  of  the 
first  quantity  of  lime,  and  will  immediately  take  a  fresh 
sample.  When  the  liquor  appears  broken,  and  clears  with 
little  or  no  colour,  he  has  hit  the  precise  quantity  which  i? 
compatible  with  the  cleanness  and  whiteness  of  the  sugar, 
and  which  goes  nearest  to  the  .whole  quantity  to  be  used  for 
the  perfection  of  the  grain. 

By  the  usual  ladle-proof  he  will  soon  ascertain  the  addi- 
tional quantity  of  temper  to  be  used  in  the  inspissated  liquor, 
ill  the  manner  presently  to  be  described. 

He  that  will  not  follow  this  rule  may  take  a  grosser,  by 
using  three-fourths  of  the  temper  in  the  yawing,  and  the 
remainder  in  the  inspissated  liquor. 

It  has  not  been  unusual  for  the  boilers  to  put  temper  in 
the  second  and  first  teach,  when  the  proof  by  the  ladle 
showed  that  the  temper  used  in  yawmg  was  not  sufficient 
for  the  granulation  of  the  sugar.  Such  temper  there  used 
was  the  least  injurious  to  the  colour  of  the  sugar  j  but  as 
none  of  it  could  now  be  separated  by  skimming  from  the 
thick  syrup,  it  manifestly  adulterated  the  sugar,  and  increased 
the  quantity  of  filth  to  be  seen  in  a  solution  of  it. 

But  no  such  objection  lies  against  the  free  use  of  temper 
in  the  syrup,  provided  we  can  extract  all  this  temper  and  all 
the  filth  which  it  catches,  and  advance  the  syrup  transparent 

and 
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aiul  clear,  to  yield  sugar  emulating  if  not  equalling  ordinr^r^^ 
coarse  luinp'sugar,  for  general  use,  witliout  aharenicnt  of  the 
described  celerity  in  the  transition  from  the  raw  inicc  to 
sugar.  For,  in  a  just  comparison  of  sugars  to  be  used  oeco- 
nomically,  we  are  to  advtrt,  not  nierelv  to  the  degrees  of 
whitenes.-,  which  may  be  varied  by  the  size  of  the  grain,  but 
chiffly  to  the  cleanne^s  of  equal  solutions,  and  the  sweeten- 
ing effects  of  portions  equal  in  dryness  and  in  weight. 

The  conmion  use  of  yellow  sugar-candy,  on  the  continent 
of  Europe  especially,  shows  that  it  is  not  the  colour  of  good 
Muscovado  sugar  which  has  impeded  the  consumption  of  it 
in  the  crude  state.  It  is  trulv  the  filth  which  appears  in  a 
solution  of  it,  which  has  fcjrbidden  the  culinary  use  of  it, 
and  depreciated  it  so  far  below  lump  sugar ;  and  it  is  in  con- 
sequence of  the  cleaning  by  filtration,  rather  than  by  reason 
of  the  blanching  by  breaking  the  grain  and  by  claying,  that 
the  lump  sugar  has  such  preference  and  greater  price. 

It  is  this  filth,  also,  which  compels  the  sugar  refiner  in 
Europe  to  use  ox  blood  in  quantitv  proportionate  to  the  im- 
purity of  the  Muscovado  sugar  ;  and  to  encounter  the  labour 
and  waste  attending  the  abstraction  of  the  sweets  from  the 
abundant  scum,  eonsistins;  of  the  heteroiccneous  matter  en- 
tangled in  the  filaments  of  coagulated  blood  ;  and  it  is  the 
thief  cause  of  his  inability  to  give  a  price  for  dry  Muscovado 
sugar,  nearer  to  that  at  which  he  sells  the  ordinary  lump 
sugar. 

Of  the  Improvement  of  Filtration. 

It  will  therefore  be  the  first  of  all  services  for  this  isl^md, 
and  it  will  be  the  most  desirable  character  of  Jamaica  sugar, 
that  it  he  made  clean  by  the  ynere  7neans  of  lime  and  filtra- 
tion, w-hich  are  employed  in  the  mnnufacture  of  the  finest 
lump  sugar;  and,  until  this  character  is  established,  little  or 
hothing  outiht  to  be  said  concerning  the  other  tempers  and 
expedients  which  may  be  advantageously  used  in  particular 
tircumstanccs. 

As  the  true  meaninn;  of  the  word  filtration  is  not  undcr- 
fefood  by  all,  and  doubts  and  controversies  may  arise  from 
the  mere  abuse  or  misconception  of  the  term,  it  is  expe- 
dient that  it  should  be  defined  in  a  manner  snitable  to  all  the 
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workmen,  to  whom  these  pages  may  ultimatety  be  commu- 
nicated. 

When  a  foul  liquor  is  passed  through  a  fine  wire  sieve, 
or  through  a  blanket,  which  stops  the  coarse  filth,  but  not 
the  finer,  and  where  the  liquor  so  treated  still  remains 
clouded  or  turbid,  this  is  called  straining :  but  when  a  me- 
dium, such  as  close  cloth  or  unsized  paper,  is  used,  and  this 
stops  all  extricated  filth  and  passes  the  liquor  transparent, 
the  process  is  called  Jillration. 

In   the  refineries  in  Europe  a  blanket  serves  as  a  filter, 
but  not  before  the  filth  of  the  solution  of  Muscovado  sugar 
has  been  entangled  in  flocks  of  coagulated  ox  blood,  too  • 
large  to  pass  through  the  interstices  of  a  blanket. 

llie  use  of  such  a  woollen  strainer  has  been  tried  in  this 
island,  but  is  generally  abandoned  for  good  reasons. 

A  blanket  only  strains  the  boiled  cane-juice,  while  it 
passes  with  the  velocity  necessary  for  the  manufacture  of 
cood  Muscovado  sugar.  When  the  interstices  of  the  blan- 
ket are  narrowed  by  coarse  flocculent  filthy  and  when  it  be- 
gins to  filtrate  truly,  the  process  becomes  so  slow  as  to  re- 
tard the  manufacture  intolerably  :  the  last  portions  refuse  to 
pass  through ;  the  quantity  of  sweets  retained  in  and  on  a 
large  thick  blanket  makes  a  great  defalcation  from  the  sugar, 
and  the  cleansing  of  the  cloth  is  laborious. 

To  make  the  process  of  filtration  applicable  in  the  manu- 
facture of  Muscovado  sugar,  it  was  necessary  that  a  medium 
should  be  employed  capable  of  filtrating  truly  at  the  begirs- 
ning.  It  was  equally  necessary  that  the  velocity  of  this  fil- 
tration should  be  equal  to  that  with  which  the  liquor  wouli 
pas5  turbid  through  a  coarse  strainer  of  the  same  dimen- 
sions. It  was  moreover  requisite,  for  the  reasons  above 
mentioned,  that  this  rapid  filtration  sliould  be  confined  to 
that  period  in  which  all  the  herbaceous  matter  is  thrown  out 
of  solution,  and  in  which  the  liquor  is  viscid  with  sugar. 

These  desiderata  are  attained  in  the  invention  lately  pre- 
sented under  trial  to  as  many  of  the  honourable  members  of 
'the  Appointed  committees  as  could  be  assembled  at  the  time 
and  plac6. 

in  this  first  mechanism  the  proof  of  the  principles  and 

powers 
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powers  was  chicHy  attiMuledto:  in  the  instruments  which 
are  now  to  be  made,  the  utmost  convenience  will  be  at- 
tained ;  and  from  these  only  the  descriptions  and  models, 
which  I  shall  soon  lay  before  the  honourable  members,  are 
to  be  made. 

At  the  present  moment  I  nuist  content  mvself  with  jire- 
sealing  a  few  lines  descriptive  of  the  principles  upon  which 
a  small  simple  filtrating  instrument  is  competent  to  the  in- 
tended uses. 

In  ordinary  cases,  the  power  by  which  the  liquor  is  pressed 
through  the  interstices  of  a  filtrating  cloth  is  merely  the 
weight  of  the  liquor;  and,  under  equal  pressures  by  weight, 
the  velocity  of  filtration  is  as  the  extent  of  filtrating  cloth. 
But,  as  in  ordinary  vessels  used  for  this  purpose, the  pressure 
on  a  given  area  of  the  filtrating  surface  increases  with  the 
height  of  the  liquor  above  it,  omitting  nice  discussions,  we 
may  affirm  generally,  that  the  velocity  of  filtration  is  as  the 
number  of  square  inches  of  filtrating  cloth  multiplied  by  the 
height  of  the  contained  pressing  fluid  ;  therefore,  in  order  lo 
attain  any  required  velocity  of  filtration,  the  height  of  the 
pressing  column  may  be  made  to  conipensate  for  any  de- 
sirable reduction  of  the  size  of  the  cloth. 

Sripposino;,  for  instance,  a  cloth  measuring  8  feet  by  7^-, 
or  60  square  feet  in  area,  could  filter  fast  enough  under  a 
charge  of  liquor  measuring  3  inches  in  depth,  one-sixth  of 
this  cloth,  or  10  square  feet  of  it,  v/ould  serve  if  the  column 
or  charge  of  liquor  pressing  on  it  were  made  to  be  18  inches 
in  height :  and  with  the  height  of  36  inches,  5  square  feet 
Vv'ould  serve ;  and  this  is  less  than  the  measure  of  a  common 
pocket  handkerchief. 

By  the  like  reasoning  it  will  be  found,  that  if  the  cloth  of 
60  square  feet  filter  no  quicker  than  is  necessary  for  the  pro- 
gress of  the  manufacture,  the  filtration  will  become  slower 
as  the  liquor  lowers  to  a  smaller  area  of  filtrating  surface, 
and  still  slower  as  the  height  of  the  pressing  liquor  de- 
creases ;  so  that  at  the  height  of  one  inch,  the  quantity  fil- 
trated in  a  given  time  would  be  much  less  than  one-third  of 
that  which  the  progress  of  the  work  would  require. 
.     But  when  it  is  considered  that  filtration  will  not  avail 

much 
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•jnuch  until  the  liquor  is  rich  and  viscid  with  sugar;  that 
every  fihration  abates  as  the  interstices  of  the  cloth  become 
narrowed,  or  clogged  with  filth;  and  that  a  rich  saccharine 
liquor  expanded  on  a  large  cloth  in  a  basket,  in  the  usual 
mode  of  filtration,  will  soon  be  chilled,  and  incapable  of 
passing  through  the  chilled  and  agglutinated  filth ;  it  will 
readily  appear  that  the  quantity  of  sweets  retained  in  and 
upon  the  cloth  would  cause  an  enormous  defalcation  of  tiie 
sucjar,  and  great  labour  in  washino  out  the  sweets  for  the 
stillhouse,  and  the  filth  from  any  great  filter.  We  are  to 
revert,  then,  to  the  small  filter  above  mentioned,  acting  by 
the  pressure  of  a  high  colunni  of  liquor,  in  order  to  obviate 
the  described  inconveniences. 

It  may  appear  paradoxical  at  the  first  view,  but  it  is  a  fact 
demonstrated  in  every  school-book  of  natural  philosophy, 
that  the  pressure  of  the  liquor  on  the  filter  is  the  same  whe- 
ther the  superincumbent  colunm  consists  of  a  ton  or  of  a 
pint  of  the  liquor,  provided  the  heights  of  these  columns  be 
equal. 

Therefore,  instead  of  making  an  instrument  to  oive  a  ton 
of  pressure,  by  containing  about  a  ton,  or  2.^0  gallons  of 
liquor,  I  have  given  an  equivalent  pressure  by  a  pint  or  two 
contained  in  a  slender  perpendicular  tube :  and  instead  of 
setting  the  filtrating  bag*  to  a  great  capacity,  I  have  set  it 
vertical,  fiat,  and  with  the  opposite  parallel  sides  so  near  to 
fach  other,  as  to  leave  room  only  for  the  filth  to  be  collected 
from  half  a  ton  or  a  ton  of  sugar. 

Bv  such  mechanism  and  pressure  the  juice  may  be  fil- 
trated truly  and  expeditiouslv,  even  when  it  is  so  rich  and 
viscid  with  sugar  that  it  could  not  pass  through  raiy  filtrat- 
ing medium  used  in  the  ordinary  wav.  The  filtration  keeps 
pace  with  the  ladling  forward,  when  the  cloth  measures 
about  10  or  J2  feet  square,  and  the  flattened  bag  about 
5  square  feet:  and  the  same  bag  will  clean  from  10  to  15 
or  20  hundred  weight  of  sugar,  according  to  the  nature  of 
the  juice  and  the  care  of  the  workman  in  trie  previous  de- 
purations bv  yawing  and  skimming. 

By  these  means,  also,  the  whole  quantity  of  liquor  in  the 
filter  at  any  time  may  fall  short  of  a  gallon ;  and  the  quan- 
tity 
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tity  retained  when  the  bag  bccooics  stuffed  and  clogged  with 
fiUh  is  too  inconj<idcrahlc  to  deserve  notice,  even  if  the  w:ash- 
iiigs  were  not  to  go  to  the  siill -house.  For  the  deseribed 
pressure  ot  the  slender  colunni  ot  the  liquor  is,  or  may  be, 
made  competent  to  squeeze  the  lllth  with  a  force  equal  to 
that  of  one,  two,  or  three  tons  weight,  and  to  reduce  it  to  the 
consistency  of  dough,  if  that  were  neces-ary. 

The  cloth  which  answers  for  this  purpose  by  lis  closeness, 
and  durability,  and  cheapness,  is  a  kind  ot"  flannel  called 
double  swanskin  :  it  is  sewed  to  form  a  bag :  the  bag  is 
placed  flat  between  two  reeded  or  fluted  faces  of  wood  ;  the 
mouth  of  the  bag  is  perfecily  closed,  by  givipg  it  one  fo-W 
or  fell  to  be  compressed  by  the  reeded  faces.  The  liquor  is 
supplied  from  the  slender  pressmg  column  by  a  small  stop- 
cock entering  a  small  short  tube  of  swanskin  belonging  to 
the  bag:  by  drawing  a  little  of  this  tube  over  its  orifice,  the 
ligature  becomes  closer  as  the  pressure  of  the  liquor  becomes 
grea,ter. 

It  is  easy  to  conceive  how  quicklv  such  a  filter  may  be 
slung  into  its  place  or  removed  for  washing,  or  to  make  way 
for  another  that  is  already  washed. 

To  prevent  fruitless  experiments  and  expenses  it  is  neces- 
sary to  observe,  that  in  any  position  different  frpn^,  the  ver- 
tical now^  dcscrH>ed,  the  bag  w  ill  not  act  as  a  filter,  and  will 
only  strain  the  liquor,  and  that,  if  the  reeding  be  not  ver- 
tical, the  filtration  will  be  slow. 

When  liquor  is  to  be  thrown  forward,  it  is,  in  the  general 
course  of  business,  to  be  ladled  from  the  second  teach  into 
the  instrument,  by  the  gutter,  ofl"  which  it  will  run  clear  and 
quickly  into  the  first  teach. 

When  the  ladle  is  held  in  the  usual  method,  the  labour  of 
throwing  the  liquor  to  the  described  height  would  be  consi- 
derable :  but  it  becomes  uncommonly  easy  whei>  the  hook 
of  a  slender  pendulous  chain  or  rope  is  made  to  sling  the 
handle  of  the  ladle  at  a  spur,  marking  the  proper  centre  of 
motion,  or  the  fulcrum  on  which  the  ladle  is  to  pi^ay,  with 
little  effort  to  the  workman. 

•  At  skipping- time  the  instrument  reserves  sonae  filtered 
syrup  to  recruit  the  emptied  teach  :  this  is  the  business  of  ^ 

few 
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few  minutes :  if  it  were  as  rnanv  hours,  such  svriip  would 
take  no  damage  in  the  time. 

About  twelve  ladUngs  forward  belong  to  a  skip;  and  for 
each  of  these  its  share  of  reserved  temper  is  to  be  used.  Less 
than  a  tea-spoonful  gene:a;iy  serves  :  a  small  excess  does  no. 
hann  now  to  the  colour  of  the  sugar  :  both  tke  filth  and  the 
temper  are  stopped  in  the  filter;  and  the  sugar  becomes  im- 
proved in  th^  manner  above  described,  provided  no  part  of  it 
be  over-lieated  in  the  skipping. 

The  damage  which  the  liquid  sugar  takes  here  is^  certainly 
greater,  as  it  is  fouler  by  the  hcr'oaeeous  matter ;  because 
the  herbaceous  matter  becomes  darkened  or  charred  sooner 
than  the  mere  sugar.  But  v^hethel-  the  filler  be  used  or  not, 
there  will  always  be  some  depravation  of  the  colour  of  the 
ground  sugar  when  the  skippmg  is  conducted  in  the  usual 
manner. 

Of  the  Spraying  Instrument  in  Shpp'mg. 

It  is  now  sufficiently  understood,  that  in  boiling  down 
and  in  ladling  forward,  great  care  ought  to  be  taken  that  no 
part  of  a  vessel,  between  the  surface  of  the  charge  and  the 
under-pinning,  shall  be  so  far  heated  as  to  burn-to  the  svrup 
or  sugar  adhering  to  it;  and  that  this  burning  or  charring  ia 
to  be  prevented  by  one  negro  rolling  the  residuary  liquor  up 
to  the  under-pinning,  until  another  has  ladled  forward  and 
charged  the  evacuated  teach,  and  until  the  liquor  froihs  to 
the  under-pinning. 

But  as,  nothing  of  this  kind  is  practicable  in  the  skipping. 
from  the  first  teach,  some  new  e\-pcdient  is  necessary  to  pre- 
vent the  burning-to  which  is  manifested  in  every  whole 
skip,  by  the  hissing  heat  of  the  copper,  by  the  cmpvreu- 
matic  smell,  and  by  the  film  of  charred  matter  which  washes 
from  the  sides  into  the  subsequent  charge  of  liquor;  for  the, 
practice  of  some,  in  skipping  only  one-half  of  the  ready  and 
graining  charge,  is  a  very  objectionable  shift. 

To  preserve  the  ciop  and  grain  once  attained,  to  prevent 
all  empyreuma,  and  to  maintain  every  advantage  of  the  fil- 
tration, I  have  contrived,  and  presented  in  trial  lo  the  ho-. 

nourabie 
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nourable  gentJemen  of  the  comnn<tee,  a  simple  instruni^rtJ, 
whicli  the  negroes  have  since  used  with  the  greatest  ea&e. 

It  is  nothing  more  than  a  tube  ol"  tinned  iron  or  sheet 
copper,  about  six  toet  and  a  haU"  in  length,  with  a  bore  ot 
one-half  or  thrce-fmirtho  of  an  ine!i  in  diameter,  dchverin:;' 
a  sprav  of  water  on  the  bottom  and  sides  of  the  bkippiner- 
teach  during  the  short  time  of  skipping,  and  cooUng  it  suf- 
^eientlv  and  equally  with  a  verv  small  quantity  of  water. 

Upon  the  common  shed  or  arched  covering  which  shelter^ 
the  stoker,  a  eask  of  water  is  placed,  and  a  slendtr  hose  or 
leathern  tube  inserted  in  the  cask,  deliver^,  the  high  column 
of  water  into  the  metallic  tube  through  a  small  stop-cock  ; 
and  the  other  end  of  the  metallic  tube  bemo;  provided  with 
six  small  holes,  like  those  in  the  top  of  a  pcpjier-box,  and 
looking  upwards  when  the  tube  is  held  horizontal,  the  water 
is  squirted  in  the  form  ol  sj)rav  bv  the  heavv  pressure  of  the 
high  column  to  the  extent  of  the  bottom  and  sides  of  the 
teach  onlv,  and  the  spray  ceases  when  the  eoek  is  closed. 

The  direction  of  the  spray  requires  no  skill  of  the  negro  ; 
for  a  spur  on  the  tinned  iron  tube  stops  it  at  the  proper 
place  J  and  he  has  only  to  hold  the  tube  straight  forward, 
while  he  grasps  it  near  the  spur  and  near  the  mouth-piece  of 
the  fire-place  with  one  hand,  and  holds  or  turns  the  cock 
with  the  other. 

The  fire  is  not  disturbed,  and  no  wet  trash  is  allowed  to 
chill  the  furnace  and  clot  upon  the  grating.  The  spray  eva- 
porates as  it  touches  and  cools  the  teach  ;  and  as  the  fire- 
face  of  the  furnace  remains  untouched  and  red  hot,  the  fresh 
charge  boils  in  the  first  teach  in  half  a  minute  after  the  spray 
is  stopped^  and  the  instrument  now  shut  at  the  cock  is  with- 
drawn . 

The  advantage  of  this  instrument  is  not  confined  to  the 
prevention  of  empvrcuma  and  colour;  for  it  serves  to  make 
all  the  portions  of  the  skipjied  mass  equal  in  spissitude,  or, 
as  the  workmen  sav,  equally  boiled,  and  enables  the  work- 
man to  defer  the  skipping  until  the  proof  is  perfectly  deci- 
sive ;  and  these  purposes  arc  answered  at  the  expenditure 
of  two  or  three  quarts  of  water.  '  ' 

Sulscrvirncc 
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Sulservience  of  these  Measures  to  the  Improvement  of  Bum. 

Concerning  rum  it  is  now  to  be  observed,  that  it  derives 
the  depreciating  characters  of  the  recent  spirit  from  two 
sources;  the  chief  of  which  is  the  fikh  of  the  scums,  and 
especially  the  firtt  scuras  in  yawingi 

The  tendency  of  such  matter,  even  if  there  were  nothing 
verminous  or  aninialcular  in  it,  is  to  the  putrefactive  fer- 
mentation, or  rotting,  while  that  of  the  sweet  is  to  tlievinou:> 
fermentation,  and  thence  to  the  acetous ;  the  product  of  the 
former  fermentation  is  as  odensive  to  the  smell  and  taste, 
and  as  noxious,  as  that  of  ti)e  latter  is  grateful  and  cordial. 
Wherever  scums  are  detained  to  await  the  S[Kjntaneous  Se^ 
paration  of  the  sweets  from  the  filth,  an  intestine  motion 
may  be  observed,  and  then' chiefly  in  the  concurrence  of  these 
fermentations  the  offensive  product  is  generated  ;  the  rest  is 
formed  in  the  fermenting  vats,  in  quantity  proportionate  to 
the  filth  of  this  kind  which  passes  into  them. 

Every  vinous  liquor  capable  of  yielding  an  intoxicating 
spirit  by  distillation,  affords  some  quantity  of  peculiar  essen- 
tia] oil,  which  awaits  the  arise  of  the  water  of  the  latter  and 
weaker  runnings, 'and  characterizes  them ;  therefore  this  es- 
sential oil  is,  in  a  great  measure,  separable  from  the  spirit  by 
redistillation  ;  especially  if  salts  retentive  of  the  water,  an<l 
iLStraining  the  volatility  of  the  oil,  are  used. 

But  it  is  peculiar  to  the  ordinary  manufacture  of  rum  that 
very  offensive  ethereal  fiuid  is  generated  in  these  mixed  fer- 
mentations, and  that  by  reason  of  its  volatility  it  is  insepa- 
rable by  a  redistillation. 

Bat  from  the  source  above  mentioned  the  essential  oil  of 
rum  acquires  extraordinarv  nauseoilsness;  and  as  a  single  re- 
distillation cannot  exclude  it  totally,  and  as  any  nmniicr 
could  not  exclude  the  ethereal  taint  above  meniioned,  the 
best  new  rum  of  any  estate  is  that  which  runs  intermediate 
in  respect  of  the  offensive  ether  and  the  fetid  oilv  feints. 

All  rum  is  improved  by  time  in  wooden  casks,  by  exhala- 
tion of  ether  and  absorption  of  oil,  and  under  a  growincy 
charge  for  waste  and  for  interest  on  the  price.  Some  have 
improved  it  sooner  by  ventilation,  but  not  without  a  great 
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waste  of  spirits ;  but  now  it  niav  be  remarkably  improved 
immediately  bv  measures  which  prevent  the  above  conta- 
mination ;  and  the  first  of  these  is  the  abstracticMi  of  the 
putrefactive  matter  bv  fiUratlon,  and  the  innnediatc  con- 
veyance of  the  clear  warm  fraerant  ru^uor  tr)  the  working 
cistern,  there  to  undergo  the  most  timely  and  productive 
fermentation,  atid  to  sutTer  the  lea'^t  defalcation  of  spirit  by 
foul  scum  auJ  bottoms,  which  are  gencralK'  thrown  away. 

Another  source  of  the  contamination  is  in  the  empy- 
rcuma;  but  as  this  regards  the  distillation  as  well  as  the  er- 
rors in  making  suirar,  it  is  unnecessary  to  sa^y  more  of  it  at 
present  than  that  the  prescribed  measures,  together  with  a 
judicious  setting  and  management  of  the  still,  will  totally 
prevent  the  empyreumatic  smell  and  taste. 


LMI.  Lc ( J er  uf  M.  Tardy  de  La  Erossv  to  Pivfes.sor 
PiCTETj  of  Geneva,  vpon  ilie  Experiments  of  Mr.Biu- 
DLE,  relative  to  the  Density  (f  frozen  Mcrcvjry'-'^. 

Joyeusc  (Ardcchc), 
Sin,  Oct.  13,  1805. 

JL  UK  experiments  of  Mr.  Biddlc  (vol.  xxxlx.  p.  21  7 1),  in 
order  to  determine  the  densitv  of  solid  mercurv,  having  at- 
tracted my  attention,  I  cannot  pass  over  in  silence  the  se- 
rious objections  to  which  the  results  of  the  above  gentleman 
are  liable.  In  communicating  them  to  you,  I  am  v/ell  per- 
suaded that  I  shall  enter  completely  into  your  views,  which 
have  equally  for  their  objects  the  extension  of  truth  and  the 
removal  of  error. 

iMr.  Biddlc,  afier  having  made  known  the  process  which 
he  followed  and  tlie  precautions  taken  by  him,  inl'orms  us, 
that  a  thousand  grains  of  mercurv  made  solid  at  the  40th 
degree  below  the  zero  of  Fahrenheit  (— 3-3  of  Reaumur), 
experienced,  v.hen  weighed  in  alcohol  of  the  same  tempe- 
rature, a  loss  in  weight  of  jy-S  grains. 

A  thousand  grains  of  pure  silver,  weighed  by  the  same 

*  From  Bi!/.othci]uc  lirilnnniquc.  vol.  xx.t. 
f  /7;ff  NichoUoii's  Journal  fyr  April  J  ^'O'. 
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balance,  iii  the  same  alcohol,  and  at  the  same  temperature, 
lost  6S-  J 05  grains  of  their  \veight.  Upon  this,  Mr.  BidJIe, 
rct^arding  the  loss  of  weight  of  the  niercurv  and  silver  as  in. 
an  inverse  ratio  to  the  specihc  weights  of  these  metallic  sub- 
stance?;, and  having  found  that  that  of  silver,  with  the  same 
balance  and  in  distilled  water,  was  10-43(),  he  multiplied 
this  sum  bv  88"  105,  and  divided  the  product  by  59-8,  which 
gave  him  15-G)2  for  the  specific  weight  of  the  mercury  in 
a  solid  state. 

But  the  same  hydrostatic  baJance  having  given  the  num- 
ber ] 3*545  lor  the  specific  gravity  of  the  same  mercury  in 
the  liquid  slate,  the  thermometer  being  at  +  47°  Fahr.  (-f- 
6\°  Reau.),  it  would  seem  that  nothing  remains  but  to  con- 
(?lade  with  the  author,  "  that  the  volume  of  solid  mercwy 
is  less  ly  al-nut  one-scvtnlh  of  ivhat  it  is  in  the  liquid  state." 

But  arc  all  the  principles  of  these  calculations  faultless  ? 
Are  none  of  these  weights  evidentlv  wrong?  I  shall  not 
make  a  gratuitous  supposition  ;   I  shall  judge  by  facts  alone. 

The  anticnt  tables  of  specific  gravities  give  0*806  for  that 
of  alcohol  or  rectified  spirit  of  wine.  It  is  at  about  0"820, 
in  the  temperature  of  19°  of  Reaumur  (+  5\\°  Fahr.),  ac- 
cording to  M.  Borires,  of  MarseiUes,  at  which  the  operations 
on  these  substances  can  be  regarded  as  decisive  authority. 
We  then  fairly  value  it  0-610,  without  encroaching  much 
upon  truth.  But  the  liquid  mercury,  which,  according  to 
its  specific  gravity  of  13-545,  h.-ses  in  distilled  water  73-828 
grains  in  the  thousand,  ought  to  lose  39*8  in  alcohol  at  the 
weight  of  0-SlO  ;  and  in  this  manner  the  great  difference 
disappears  which  Mr.  Eiddle  thought  himself  entiLled  to 
mark  between  the  density  of  liquid  and  solid  mercury. 

Pure  silver,  which  in  consequence  of  a  specific  gravity  of 
10-436  ought  to  lose  in  distilled  water  95-822  grains  in  the 
1000,  would  lose  no  more  than  77-6]  5  in  alcohol  at  0-810, 
wliich  Is  very  ditfereut  from  S8- 105.  To  account  for  this 
difference,  we  cannot  allege  the  greater  density  of  the  al- 
cohol at  Itic  temperature  of  —  47"^  Fahr.,  because  that  couM 
not  contribute  iiwre  than  two  or  three  grains  at  jnost  to  the 
loss  of  the  weiont  of  the  silver :  we  should  not  be  better 

founded  in  supposing  that   trie  alcohol  employed  happening 
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to  be  of  an  inferior  qualitv,  iis  specific  gravity  was  greater, 
because  upon  this  supposition,  and  in  order  lo  make  the  loss 
of  weight  in  the  silver  amount  to  SS-103  grains,  the  spe- 
cific gravity  of  this  alcohol,  compared  with  that  of  water, 
must  have  been  0-g20.  But  Mr.  Biddle  could  not  but  be 
mistaken  with  such  a  liquor,  which  was  nothing  more  than 
the  most  common  spirits,  and  which,  if  I  am  not  mistaken, 
could  not  support  the  temperature  of  the  experiment  without 
freezing. 

It  appears,  therefore,  ascertained,  that  there  is  an  error  in 
the  weights  j  and  consequently  we  may  conceive  that,  the 
density  of  the  solid  mercury  having  been  deduced  from  the 
comparison  of  the  results  of  these.weights,  the  density  has 
been  found. so  much  the  greater  as  the  loss  of  the  weight  in 
silver  had  been  expressed  by  too  large  a  number. 

I  have  no  intention  to  pre-judg'L'  the  question  relative  td 
the  density  of  solid  mcrcurv  :  I  am  far'irom  wishing  to  raise 
doubts  upon  the  talents  of  Mr.  Biddle,  or  upon  the  penetra- 
tion of  the  members  of  the  Philosophical  Society  of  Birming- 
ham, in  whose  presence  and  to  whose  satisfaction  the  ex- 
periments of  the  former  were  made  ;  but  I  think  myself  en- 
titled to  say,  that  the  experiments,  of  which  he  has  published 
the  results,  ought  at  least  to  be  made  over  again.  Mr.  Bid- 
die's  idea  is  a  happy  one,  and  I  do  not  deny  that  these  ex- 
periments may  lead  to  the  solution  of  the  problem. 
I  have  the  hcmour  to  be,  Sec. 

Takdv  de  La  Brosst. 


LVIII.  Analysis  of  ike  siilpJiurtttcd  Oxide  rf  Mangariese  of 
Kay  gag.     By  M.  VAuauELi::*. 

iVl.  KLArnoTii,  having  made  an  analysis  of  the  sulphuret 
of  manganese  under  the  ntijne  oi' sicbenburghischcn,  disco- 
vered that  it  is  composed  of  S2  parts  of  oxide  of  manganese 
at  the  minimum,  or  soluble  in  nitric  acid;  of  five  parts 
of  carbonic  acid,  and  of  eleven  parts  of  sulphur,  without  < 

*  from  A'lnaUs  dii  yiusutm  d'llisti/iTC  Xatiirclle,  vol.  vi. 
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having  discovered  either  gold  or  silver  in  it,  as  asserted  by 
M.  Mulier,  of  Reichenstein. 

The  celebrated  Berlin  chemist  having  thus  enriched  mi- 
neralogy with  a  new  species  of  the  manganese  genus,  which 
down  to  the  present  time  had  existed  only  in  one  form,  that 
of  oxidated  manganese,  he  has  also  thereby  enriched  che- 
mistry with  a  new  fact  concerning  the  action  of. the  nitric 
acid  upon  sulphurets,  for  the  decomposition  of  which  it  is 
usually  employed,  with  the  view  of  dissolving  the  metallic 
oxide  combined  with  sulphur,  without  touchmc;  the  latter. 

As  soon  as  M.  Haiiy  recognized  this  mineral  in  his  col- 
lection, he  sent  us  a  specimen  in  order  that  we  might  sub- 
mit it  to  analysis. 

ISI-  Proust  also  analysed  this  mineral  almost  at  the  sante 
moment  with  M.  Klaproth.  The  former  observed  the  same 
phaenomcna,  but  for  want  of  a  large  enough  quantity  he 
'A'as  not  able  to  determine  the  state  in  which  manganese  is 
when  combined  with  sulphur,  nur  the  respective  quantities 
of  these  bodies. 

The  sulphuret  of  manganese  of  navca^r  is  accompanied 
with  manganeseolis  carbonated  lime:  it  has  for  a  matrix 
a  white  hyaline  quartz  :  its  specific  gravity  is  4  :  its  texture 
is  lamcUons,  with  a  metallic  lustre,  when  the  surface  has 
not  been  long  exposed  to  the  air.  Reduced  into  powder,  it 
is  of  an  cliv-e  green  colour :   it  loses  nothing  bv  heat. 

Five  grammes  of  this  mineral,  perfectly  freed  from  its 
matrix,  were  reduced  to  a  very  fine  powder  and  treated  with 
weak  nitric  acid;  which  immediately  exercised  a  livelv  action 
vipon  it,  accompanied  with  a  disengagement  of  sulphuretted 
hydrogengas.  We  gathered  a  certain  quantitv  of  this  gas,  in 
order  to  examine  its  nature.  Tlic  mixture  v/as  slightly 
heated,  and  a  new  portion  of  the  nitric  acid  was  introduced 
until  etfervescence  ceased  :  the  liquor  was  then  filtered,  which 
was  a  little  reddish,  but  became  colourless  upon  the  addition 
of  water.  The  residue  weighed  a  decigramme.  It  was  com- 
posed of  blackish  brown  flakes,  which,  upon  being  exposed 
to  flame  with  the  blowpipe,  took  fire  like  sulphur,  spread  a 
slight  arsenical  smell,  and  left  a  substance  which  did  not 
colour  borax  like  nianfranese,  but  like  iron. 

X  3    '  The 
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The  gas  obtained  in  this  oxperinient,  when  passed  through 
lime  water,  did  not  injure  its  transparency,  but  gave  it  the 
property  of  blackening  solutions  Oi  lead. 

The  nitric  solution  uas  mixed  with  carbonate  of"  potash  ; 
it  formed  an  abundant  u  hite  precipitate  u  ith  a  brisk  disen- 
gagement of  carbonic  acid  gas.  We  heated  it  lig!itly  in 
order  to  drive  off  the  excess  of  this  acid  ;  and  we  separated 
the  precipitate,  which,  upon  being  well  washed  and  dried, 
weighed  7^  grammes.  The  difference  between  our  results 
and  those  of  M.  Klaproth  seems  to  arise  from  the  manga- 
nese used  by  us  having  been  very  pure,  while  that  en)ploved 
by  M.  Klaproth  probably  contained  carbonate  i)f  lime. 

M.  Klaproth  endeavoured  to  form  a  combination  between 
stlphur  and  the  oxide  of  manganese  at  the  mininmm,  in 
order  to  make  compa-ative  experiments,  and  he  discovered 
that  the  artificial  sulphuret  of  manganese,  v  hen  no  atom  of 
fiulphurctteil  hydrogen  could  enter  into  it,  had  the  same  cha- 
racters as  the  natural  sulphuret.  In  order  to  follow  his  ex- 
periments, I  calcined  in  a  retort,  the  aperture  of  which  com- 
municated with  a  balloon  filled  with  lime  water,  7'4  gran)mcs 
of  carbonate  of  manganese  obtained  by  precipitation  by  means 
of  carbonate  of  potash. 

The  carbonic  acid  gas  began  to  disengage  itself  before  the 
retort  was  red,  and  at  the  end  of  a  quarter  of  an  hour's  cal- 
cination the  disengiocment  ceased.  The  oxide  contained  in 
the  retort  was  slightlv  coloured,  ai  least,  at  its  surface.  We 
introduced  into  the  retort,  while  yet  warm,  tw  o  grammes  of 
flo'/.ers  of  sulphur,  and  we  agitated  it  in  order  to  produce  a 
mixture;  the  mass  melted,  and  a  considerable  quantity  of 
sulphur  was  sublimed.  As  soon  as  the  sublimation  of  the 
sulphur  ceased,  the  mass,  when  taken  out  ol'  the  retort  while 
warm,  took  fire  on  exposure  to  the  air  in  the  manner  ot 
pyrophorus.  It  was  green,  like  the  natural  sulphuret  in 
powder;  and  it  weighed  ,7-9  grammes.  This  artificial  sul- 
phuret dissolved  in  weak  nitric  acid  with  effervescence 
and  a  diseno'agement  of  sulphuretted  hydrogen  gas;  but  it 
leaves  more  sulphur  as  a  residue  than  natural  sulphuret. 

The  following  is  the  manner  in  which  JM.  Klaproth  ex- 
plains the  disengagement  of  the  hydrogen  gas  which  takes 

place 
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place  during  the  solution  of  manganese  in  the  nitric  acid. 
In  spite  of  the  disengaiicnient,  says  he,  of  a  considerable 
enough  quantity  of  sulphuretted  l»ydrogen  gas  during  the 
solution  of  tiiis  miiveral,  it  appears  to  me  that  it  would  be 
-an  error  to  believe  that  this  gas  exists  ready  formed  in  the 
mineral  or  in  any  of  those  which  yield  it  by  the  humid  way, 
and  to  regard  it  as  one  of  their  constitueirt;  parts.  There  is 
no  doubt  that  it  is  formed  by  the  decomposition  of  water, 
since  by  calcination  we  obtain  nothing  else  but  carbonic 
acid  gas.  By  synthesis,  the  probability  that  no  hydrogen 
enters  into  the  combination  of  sulphur  with  the  oxide  of 
manganese  acquires  still  more  force;  and  yet  this  combina- 
tion yields  sulphuretted  hydrogen  gas  with  the  acids. 

In  order  to  know  if  the  nitric  acid  is  not  decomposed 
during  the  solution  of  sulphuret  of  manganese,  as  happens 
with  almost  all  the  nieials  which  have  a  great  affinity  for 
oxygen,  or,  if  water  alone,  by  yielding  its  oxygen  to  one  of 
the  elements  of  this  mineral,  does  not  give  birth  to  this  hydro- 
gen gas,  we  dissolved  a  certain  quantity  of  sulphuretted  man- 
ganese in  weak  nitric  acid;  we  concentrated  the  solution, 
and  distilled  it  in  a  retort  with  caustic  potash  :  but  the  pro- 
duce not  having  given  any  sign  of  the  presence  of  ammonia, 
we  concluded  from  this  that  the  nitric  acid  is  not  decomposed 
in  this  operation.  In  order  to  have  the  just  quantity  of  oxide 
of  manganese  at  the  njiniimun,  we  calcined  in  a  retort  7'4 
grammes  of  carbonate  of  tliis  metal  prepared  from  a'solution 
of  five  granuTies,  and  Vv-e  obtained  an  oxide  almost  v/hite, 
which,  weighed  while  warm,  yielded  4' 25  grammes,  which 
was  at  the  rate  of  85  in  the  hundred. 

Let  u?  actually  admit  a  loss  of  two  parts  :  we  shall  then 
have  13  parts  of  sulphur;  and  as  the  loss  can   scarcely  be 
any  thing  else  than  sulphur,  the  quantities  will  stand  thus  : 
Manganese  at  the  minimum  -         85 

Sulphur  "  -  -  -  15 

100* 

*  There  is  also  in  this  minc-mf  a  snialt  quantity  of  iron  and  arsenic,  which 
has  been  discovei'ed  among  the  sulphur  which  remains  after  its  solution  in 
weak  nitric  acid;  but  these  substances  appear  to  be  accidental. 

X  4  Reflections. 
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Reflections. 

M'.  Klaprotb  justly  regards  the  manganese  In  the  mineral 
of  which  we  are  speaking  as  oxidated  at  the  minimum,  and 
he  has  recourse  at  the  same  time  to  the  decomposition  of 
water  in  order  to  explain  the  disengagement  of  sulphuretted 
hydrogen  gas  which  takes  place  during  the  solution  of  the 
miner.il  in  the  acids  ;  hut  this  philosopher  neither  tells  us 
how  or  wherefore  water  is  decomposed  in  this  operation. 
The  manganese  cannot  he  the  cause  of  it,  since  it  is  already 
united  to  oxygen,  and  because  it  is  discovered  in  the  acids 
which  have  dissolved  it  in  the  same  state  in  which  it  existed 
iif  the  fossil,  that  is  to  say,  at  the  minimum.  The  water, 
then,  could  not  have  been  decomposed  but  by  the  sulphur. 
But  how  can  we  comprehend  this  effect  while  the  nitric  acid 
is  present  ?  If,  however,  it  is  the  sulphur  which  decomposes 
the  water,  and  which  gives  birth  to  the  sulphuretted  hydro- 
gen, I  should  have  found  sulphuric  acid  in  the  nitric  solution 
of  the  mineral.  In  order  to  ascertain  it,  I  dissolved  in  the 
cold  a  certain  quantity  of  the  same  sulphuret  of  manganese 
in  weak  nitric  acid,  in  order  that  it  might  not  burn  the  sul- 
phur. The  phacnomena  were  the  same  as  before;  and  the 
filtered  solution  gave,  in  fact,  by  means  of  the  muriate  of 
barytes,  a  precipitate  which  was  a  true  sulphate  of  that  base. 

This  experiment,  then,  seemed  to  demonstrate,  that  sul- 
phur united  to  oxide  of  manganese  has  the  power  of  decom- 
posing water  by  combining  with  its  oxygen,  and  thus  sets 
its  hydrogen  at  liberty,  which  unites  with  another  portion 
of  sulphur.  This  fact  ii  the  more  worthy  of  the  attention 
of  chemists,  that,  to  my  knowledge,  this  is  the  first  time 
that  it  has  been  observed,  and  that  in  every  case  where  me- 
tallic sulphurets  or  sulphuretted  oxides  have  been  decom- 
posed bv  the  strong  or  weak  nitric  acid,  it  has  been  always 
the  latter  which  has  been  deconiposed,  and  nitrous  gas,  or 
modifications  of  it,  constantly  obtained,  and  never  sulphu- 
retted hydrogen  gas  :  this  is  quite  conformable  to  the  laws 
of  chemical  affinity.  It  is  true,  that  there  are  metals  which 
deconipose  water  at  the;  same  time  with  nitric  acid  ;  but 
hydrogen  never  makes  its  appearance ;  it  unites  with  the 
azote  of  the  nitric  acid  and  forms  ammonia. 

The 
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The  sulphuretted  oxide  of  manganese  thus  forms  an  ex- 
ception to  the  rule  hitherto  observed,  if  we  do  not  admit 
hydrogen  into  this  substance  as  one  of  its  constituent 
parts. 

UX.  Memoir  on  the  Eremophilus  and  AsiroMepus,  two  new 
Genera  of  the  Order  of  Ap odes.   By  M.  De  Humboldt  *. 

W  HEN'  we  ascend  the  chain  of  the  Andes  to  the  height 
of  2000  toises  (iGGClj-  English  feet)  and  upwards,  great 
level  plains  and  lakes  of  a  considerable  extent  are  seen.  It 
is  singular  to  observe,  that,  while  the  soil  is  still  covered 
with  a  beautiful  vegetation,  the  woods  filled  with  quadru- 
peds, and  the  air  with  a  great  variety  of  birds,  the  water 
alone,  the  lakes  and  the  rivers,  are  so  little  inhabited.  The 
cause  of  this  phenomenon  relates,  without  doubt,  to  geo- 
logical facts ;  it  pertains  to  the  grand  mystery  of  the  origin 
and  migration  of  species. 

The  considerable  lakes  which  surround  the  citv  of  Mex- 
ico, at  the  height  of  1 160  toises  t,  nourish  but  two  species 
of  fish,  of  which  one,  the  qxalotl^  belongs  rather  to  the 
genera  sircnm  and  protcus.  M.  Cuvier,  to  whom  we  brought 
this  extraordinarily  organized  animal,  unknown  in  Europe, 
is  engaged  with  its  anatomy,  Vvhich  he  will  shortly  publish. 
In  the  kingdom  of  New  Granada,  in  the  beautiful  valley  of 
Bogota,  about  1347  toises  high,  there  also  exist  but  two 
species,  which  the  inhabitants  of  that  country  call  capifan 
and  guapucha.  .  The  one  is  an  athcrinc,  and  the  other  a  new 
genus  of  apodes.  that  I  am  about  to  describe  in  this  memoir. 
The  form  of  its  tail  and  its  anal  fin  distinguish  it  sufficiently 
from  the  genus  trichiurus,  which  is  also  found  in  the  fresh 
waters  of  South  America.  I  have  designed  this  non-descript 
fish  at  the  place;  and  Messrs.  Lacepede  and  Cuvier,  who 
have  willingly  examined  my  descriptions,  like  me,  consider 
it  a  new  genus  well  characterized.  I  have  named  it  erenio- 
philus  on  accout  of  the  solitude  in  which  it  lives  at  so  great 

*  tram  Rerucil  d'Olservalions  ile Zoolc-^ie  ct  d' Anatomic  covipare,  IreVivizison. 
Co;iimuiiicated  by  a  cnriesponccnt.^ 
f  T.he  French  toiic  is  about  sis  f;tt  four  in  :hes  nine-tenths  English. 

an 
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an  elevation,  and  in  waters  which  are  inhabited  by  ahnost 
no  other  living  being.  The  naturalists,  who  fear  that  new 
specie:  of  the  same  genus  may  be  discovered  in  very  different 
situations,  may  change  the  name  of  eronophilus  into  that  of 
thrichomycterus,  taken  from  the  barbillons  or  whiskers  at- 
tached lo  the  nose  of  this  fish. 

EREMOPHILUS.     (See  Plate  VIII.) 

Apod.  Character  Genericus  Essentialis. 

Corpus  clongatum.      Cirri  maxillares  4,  nasnlcs  semitulu-> 

losi  2.     Pinna  dorsalis  et  analis.     Meinhrana   Iranchio- 

sft'ga  radiis  1 — -2. 

E.  MuTisii. 
Corpore  elongaio,  pbnnleo,  cwrulesccnti,  inac7/lii  dicdalcis 

oLivaceis  varicgato;    vpcrcuU  branckiosk-gi ;    duplicaiura 

spinifloio-serrafa. 

The  body  of  the  captain  of  Hogola  is  long,  and  has  some 
analogy  with  that  of  the  eel.  It  is  compressed,  of  a  blucish 
gray  colour,  and  spotted  with  olive  green.  These  spots, 
the  outline  of  which  forms  very  striking  sinuosities,  assume 
in  some  individuals  a  yellowish  tint.  The  head  is  little  and 
flat.  The  mouth,  situated  at  the  extremity  of  the  nose,  is 
straight.  The  upper  jaw  projects  over  the  under  one  :  the 
first,  very  long  and  double,  is  furnished  with  six  fleshv  bar- 
billons or  whiskers,  of  which  the  two  exterior  are  the  long- 
est. Two  other  barbillons,  shorter  and  semi-tubulous,  are 
|>laced  on  the  nostrils.  It  has  very  little  eyes,  which  arc 
veiled  by  a  semi-tianspareiit  membrane,  like  the  gymnotes 
and  lampreys.  The  extremity  of  its  lips  is  furnished  with 
little  teeth  resembling  hairs.  The  tongue  is  very  fleshy, 
but  short.  The  operculum  or  uvula  forms  a  very  narrow 
branchial  opening,  and  it  is  verv  difficult  to  distinguish  its 
folds  (lames).  In  the  most  part  of  the  Individuals  which  I 
have  examined,  it  appears  to  me  tliat  the  captain,  similar  to 
the  cydopterus  dentex  and  a  few  other  fishes,  has  but  two 
radii  or  furrows,  which  are  as  if  soldered  the  one  on  the 
other.  The  edge  of  the  operculum  or  uvula  is  indented. 
The  dorsal  fin  has  eight  radii,  the  pectoral  six,  that  of  the 
anus  sixj  and  that  of  the  tail,  which  is  round,  twelve  radii : 

it 
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it  has  no  swim  or  air-blaclJcr.  The  length  of  this  fish  is 
froitj  jO  to  11  inches^  and  its  body  is  covered  with  a  mucus 
cc.nn. on  to  the  greater  part  ot  tlie  apodes.  It  inhabits  the 
]i  .ic  river  of  Bogota,  that  forms  the  iamous  cataract  of  1e- 
qucndama.  The  captain  is  a  very  asreeable  ahment,  and  so 
much  the  niv.re  precious,  that  without  it  the  inhabitanls  of 
the  capital  of  Santa  Fe,  in  the  time  of  Lent,  would  be  re- 
duced to  the  use  of  only  salted  sea-fish  brought  froni  a  great 
distance.  I  have  ^riven  this  species  the  trivud  name  Alutisii 
in  'honour  of  th.e  celebrated  naturalist,  whose  rich  collec- 
tions are  preserved  in  the  a:rcat  vallev  of  Bogota. 

The  li'.tle  river  of  Palace,  near  Popayan,  nourishes  another 
fish,  which,  bv  its  mucosity  and  the  position  of  its  fins,  has 
some  relation  \\  ith  the  treynophUus,  but  which  ought  also  to 
constitute  a  new  genus  of  apodes.  The  breadth  of  its  head 
is  greater  than  that  of  the  body  ;  its  eyes  placed  on  the 
upper  part  of  the  head,  and  turned  so  that  the  pupils  arc 
directed,  like  as  in  the  uranosccpus  mus,  towards  the  surface 
of  the  water;  the  indentin<r  of  the  first  radii  of  the  fins,  the 
branchial  membrane  of  four  radii ;  the  tongue  ;  the  want  of 
barbillons  or  u-hiskers  on  the  nostrils  ;  and  the  dorsal  fin, 
which  approaches  more  to  the  head  than  the  tail ;  suffi- 
ciently distinguish  tlie  pescadi*  negro  (black  fish)  of  Popavan 
trom  the  capitan  of  Santa  Fe.  I  have  given  the  name  of 
astrolLpus  to  this  genus,  in  allusion  to  the  cxtraordinarv 
situation  of  its  eyes. 

ASTROBLEPUS.     (See  Plate  YIII.) 

Apod.  Character  Gj:nericus  Essentialis. 

Corpus  plag'wplateiim.     Memhrava  branchiosfcga  radiis  4. 

Ociili  vcrticalcs.     Cirri  '2  maxillures,  nasales  milU. 

A.  Grixalvii. 

Cor  pore  ex  olivaceo  nigrescent  i,    capitc  >i/l'truncato,  radiis 

pinnaruia  exferioritus  serratis. 

Corpus  pla£i;ioplaleum,  oblongum,  nudum,  olivaceo-nin-res- 

cens,  caudam  versus  angustalum,  subcompressum.     Caput 

obtusum,  magnum,  subtruncatum.     Cirri  C,  apice  recurri 

et  sublati,  ricto  in  labio  superiori  adnati.     Maxilla  labiata, 

labio   superior!  majori  plicatili.      Lingna  nulla.      Nares  3 

maenjB, 
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magnae,  margine  menibranacco.  Oculi  verticalcs,  niiinit"f. 
Operculum  simplex,  coiivexum,  nudum.  JMeiVibrana  bran- 
chiostcga  radiiy  4,  ossiculo  anteriori  snbserrato.  Pinna  pec- 
toralis  radiia  lO.  Pinna  analis  radiis  7.  Pinna  caudalis 
integra  radiis  I'J;  radiis  duobus  extcrioribus  (ut  omnium 
pinnaruni)  extrorsuni  serratis.     Longitudo  \X  pollicaris. 

I  have  given  this  fish  the  specific  name  Grucalv'd*  ic> 
perpetuate  the  memorv  ot  a  rcspectabU-  philosopbtr,  Don 
Tklariano  Grixalva,  \\\\o  has  disseminated  at  Popayan  a  taste 
for  the  ph)'sical  scieuccs.  which  he  himself  cuUivated  with 
success. 

The  pcscarlo  7icgro,  so  much  eaten  at  Popaynn,  is  found 
but  in  that  part  of  the  river  Cauca  which  is  most  contiguous 
to  the  cit}'.  The  physical  cause  of  this  phaenomenon  is  suf- 
ficiently striking.  From  the  volcano  of  Purase  descends  a 
rivulet  impregnated  v/ith  sulphuric  acid,  that  the  inhabitants 
call  Rio  Finap-e  (Vinegar  River) ;  it  is  known  by  the  beau- 
tiful cascade  wl>icli  it  forms  at  the  foot  of  the  volcano.  From 
the  point  where  the  waters  of  V^inegar  River  unite  with  those 
of  Cauca  until  four  leagues  lower  down  the  latter  is  without 
fish,  although  in  the  upper  part  they  are  plentiful  enough. 
The  small  quantities  of  acid  that  might  escape  our  chemical 
analysis  2.x^  often  sufficiently  great  to  injure  the  organiza- 
ticai  of  fishes. 

•  MuHsii  and  Grlxahii  are  doubtless  very  scientific  names.  Linaxus,  to 
gratify  his  puerile  vanity,  introducejl  the  custom  of  giving  arbitrary  unmean- 
ing^ names  of  \r\Qn  to  plants:  Werner  embraced  the  same  unphilosophical 
system  of  pitiable  ambition  in  baptizing  minerals  (some  wits  have  asserted, 
iisdccd,  that  such  is  his  attachment  to  water,  that  he  actually  performed  the 
ceremony  of  sprinlding  certain  stones,  giving  them  at  tlie  same  time  the  fa- 
vourite name  of  some  of  his  fpl-lowers) :  and  M.Humboldt  now  transfers 
men's  names  to  the  verv  opposite  abodes  of  fire  and  water,  in  his  volcanic 
fish  !  All  the  labours  of  these  men  have  donemucli  less  to  dL-serr.inate  a  taste 
for  the  natural  sciences,  than  the  introduction  of  such  an  absurd  practice  has 
ftTected  in  obstructing  the  advancement  of  real  knowledge  and  true  philoso- 
phy. Posterity,  so  far  from  venerating  such  names,  will  execrate  the  being, 
who,  to  conceal  his  real  ignorance  by  the  assumption  of  universal  knowledge, 
cculd  thus  deliberately  bury  true  science  and  much  accurate  knowledge  under 
the  ruins  of  a  Babylonibh  jargon !  Peace  to  the  manes  of  Lavoisier :  although 
he  himself  made  no  re.il  discoveries,  yet  the  philosophical  use  which  he  made 
of  those  oi  the  English  and  other  philosophers  will  liot  speedily  be  forgotten 
by  succeeding  generations. — Translator. 

LX.  Me- 
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L\.  Me'incnr  on  a  new  Species  of  Pimelodus  thrown  out  o/* 
ihe  Folcanoes  in  the  Kingdom  of  Quito ;  with  some 
Particulars  respecting  tlie  Fukanoes  of  the  Andes.  By 
ISl.  D£  Humboldt  *. 

X  HE  chain  of  the  Ancles,  from  the  Straits  of  Magellan  to 
the  northern  shc^res  bordering  on  Asia,  extending  over  more 
than  '200O  leagues,  presents  above  fiftv  volcanoes  still  active;, 
of  which  the  phenomena  are  as  various  as  their  height  and 
local  sitnation.  A  small  number  of  the  least  elevated  of 
these  volcanoes  tlnow  out  running  Java.  I  have  seen,  at 
the  volcano  of  Zurnllo,  in  Mexico,  a  basaltic  cone  that 
sprung  from  the  earth  the  15th  September  17J9,  and  at 
present  rising  249  toises  {15953-  feet)  above  the  surrounding 
plain.  The  vole  mic  ridges  of  Guatimala  cast  out  a  prodi- 
gious quantity  of  muriate  of  ammonia.  Those  of  Po  pay  an 
and  the  high  plain  of  Pasto  present  either  solfaiares,  which 
exhale  sulphureous  acid,  or  little  craters  filled  with  boiling 
water,  and  disengaging  sulphurated  hvdrogen,  which  de- 
composes by  contact  with  the  oxygen  of  the  atmosphere. 
The  volcanoes  of  the  kingdom  of  Quito  throw  out  pumice- 
stone,  basaltesf,  and  scorified  porphyries ;  and  vomit  enor- 
mous quantities  of  water,  carburetted  argil,  and  muddv  mat- 
ter, which  spreads  fertility  from  eight  to  ten  leagues  around. 
But,  since  the  period  to  which  the  traditions  of  the  natives 
ascend,  they  have  never  produced  great  masses  of  running 
melted  lava.  The  height  of  these  colossal  mountains,  that 
surpasses  five  times  that  of  Vesuvius,  and  il;;:ir  inland  situa- 
tion, are,  without  doubt,  the  principal  causes  of  these  ano- 
malies. The  subterranean  ntsise  of  Cotopaxi,  at  the  time 
of  its  creat  explosion?,  extends  to  distances  equal  to  that 
from  \'csuvius  to  Dijon.     Bui,  notwithstandmg  this  inten- 

*  Yrom.  Rtaicil  d''Gts€rv'ition^  de Zoolo^ie  et  dAntttomie  cojn/>arr',  Irelivraison. 

f  It  would  have  been  of  some  usr  to  geolog  had  the  author  here  men- 
tioned whether  the  stor.e  which  he  calls  basaltes  has  been  submitted  to 
t!ie  action  of  fire  or  water  ;  or  whether,  in  addition  to  the  other  well  known 
characters  of  this  mineral,  it  yielded  hydrogen  gas  on  distillation,  the  latter 
being  the  peculiar  characteristic  of  what  is  properly  denomiiiated  basahes. — 
2Vo.-!s7a.'or. 
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sity  of  force,  it  is  known,  that  if  the  volcanic  fire  was  at  a 
great  depth,  the  mehed  lava  could  neither  raise  itself  to  the 
edge  of  the  crater,  nor  pierce  the  flank  of  these  moiintiin?, 
which  to  the  height  of  1400  toipes  (6971-5|-  feet)  are  fortified 
by  high  surrounding  plains.  It  appears,  therefore,  natural, 
that  volcanoes  so  elevated  should  discharge  from  their  mouth 
but  isolated  stones,  volcanic  cinders  or  ashes,  flames,  boil- 
ing water,  and,  above  all,  this  carburctted  argil  impregnated 
with  sulphur,  tijat  is  caW^Amoya'^  in  the  language  of  the 
country. 

The  mountains  of  the  kingdom  of  C)uito  occasionally  offer 
another  spectacle,  less  alarming,  but  not  less  curious  to  the 
naturalist.  The  great  explosions  arc  periodical,  and  some- 
what rare.  Cotopaxi,  'funguraliua,  and  Sansiav,  some- 
times do  not  present  one  in  twenty  or  thirty  \cars.  But 
during  such  intervals  even  these  volcanoes  will  discharire 
enormous  quantities  of  argillaceous  n)ud  ;  and,  what  is  more 
extraordinary,  an  innumerable  quantity  of  fish.  Bv  acci- 
dent, none  of  these  volcanic  inundations  took  place  the  year 
that  I  passed  the  Andes  of  Quito ;  but  the  fish  voiiiited  from 
the  volcanoes  is  a  phoenomenon  so  common,  and  so  o-cne- 
rally  known  by  all  the  inhabitants  of  that  country,  that  there 
cannot  remain  the  least  doubt  of  its  authenticity.  As  there 
are  in  these  regions  several  very  well  informed  persons,  who 
have  successfully  devoted  themselves  to  the  physical  sciences, 
I  have  had  an  opportunity  of  procuring  exact  information  (re7i- 
seigncmens)  respecting  these  fishes.  M.  de  Larrea,  at  Quito, 
well  versed  m  the  study  of  chemistry,  who  has  formed  a 
cabinet  of  the  n)inerals  of  his  country,  has  been,  above  all 
others,  the  most  useful  to  me  in  these  researches.  Exa- 
mining the  archives  of  several  little  towns  in  the  neijihbour- 
hood  of  Cotopaxi,  in  order  to  extract  the  epochs  of  the  crreat 
earthquakes,  that  fortunately  have  been  preserved  with  care-, 
I  there  found  some  notes  on  the  fish  ejected  from  the  vol- 

•*  M.  Humboldt  sepns  not  to  have  been  aware  t.hat  this  name  has  been 
afHxed  to  it  in  corifequence  ot"  its  havinij  some  resemblance  to  a  kind  of 
ilackish  coarse  breaij  made  of  grits  or  pollard,  ar.d  used  in  Spain  by  some 
very  poor  but  proud  people,  or  for  purposes  of  penitence  in  cases  of  a  pecado 
moTial.--~Tran,siiituT. 
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canoes.  0:i  the  estates  of  the  marquis  of  Selvalegre  the 
Cotopaxi  had  thrown  a  quantity  so  great,  that  their  putre- 
faction spread  a  fetid  odour  around.  In  I69I  the  almost 
extinguished  volcano  of  Imbaburu  threw  out  thousands  on 
the  fields  in  the  environs  of  the  citv  of  Ibarra.  The  putrid 
fevers  which  commenced  at  that  period  were  attributed  to 
the  miasma  wl\ich  exhaled  from  these  fish,  heaped  on  the  sur- 
face of  the  earth  and  exposed  to  the  ravs  of  the  sim.  The 
last  time  that  Imbaburu  ejected  fish  was  on  the  19th  of  June 
ings,  when  the  volcano  of  Cargneirazo  sunk,  and  thousands 
of  these  animals  enveloped  in  argillaceous  mud  were  thrown 
over  the  crumbling  borders. 

The  Cotopaxi  and  Tuncfurahua  throw  out  fish,  sometimes 
by  the  crater  which  is  at  the  top  of  these  mountains,  sometimes 
by  lateral  vents,  but  constantly  at  C500  or  '2600  toises  above 
the  level  of  the  sea :  the  adjacent  plains  being  1300  toises 
high,  one  may  conclude  that  these  animals  issue  from  a 
point  which  is  1300  toises  more  elevated  than  the  plains  on 
which  they  are  thrown.  Some  Indians  have  assured  me 
that  the  fish  vomited  by  the  volcanoes  were  sometimes  still 
living  in  descending  along  the  flank  of  the  mountain  :  but 
this  fact  does  not  appear  to  me  sufficieniiy  proved  :  certain  it 
is,  that  among  tlie  thousands  of  dead  fish  that  in  a  few  hours 
are  seen  descending  from  Cotopaxi  with  great  bodies  of  cold 
fresh  water,  ther-?  are  very  few  that  are  so  much  disfigured 
that  one  can  believe  them  to  have  been  exposed  to  the  actiort- 
of  a  strong  heat.  This  fact  becomes  still  more  striking  when 
we  consider  the  soft  flesh  of  these  animals,  and  the  thick 
smoke  which  the  volcano  exhales  during  the  eruption.  It  ap- 
peared to  me  of  very  great  importance  to  descriptive  natural 
history  to  verify  sufficiently  the  nature  of  these  animals. 
All  the  inhabitants  agree  that  they  are  identical  with  those 
tvbich  are  found  in  the  ri\-\th  ts  at  the  foot  of  these  volcanoes, 
and  called  prcnnadillas'^ :  they  arc  even  the  only  species- 
offish  that  is  discovered  at  the  height  of  above  1400  toises- 

*  This  word  is  an  indilFercnt  or  conremptucus  diminnrivc,  indicating  abun-- 
dant,  pregnant,  fruitful,  easily  taken,  but  not  a  pleasing  or  desirable  object. 
The  came  is  purely  Spanish  ar,d  net  Ir.diar.;  of  course  couIJ  never  have  been 
applied  to  any  lish  used  as  food  by  Spaniards. — Translator, 
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in  the  waters  of  the  kingdom  of  Quito.  I  liave  designed  it, 
uith  care,  on  the  spot,  and  mv  design  has  been  coloured  by 
M.  Turpin.  I  have  observed  that  the  prennadilla  is  a  new 
species  of  the  genus  silurus.  M.  Lacepede,  who  has  also 
examined  it,  advised  me  to  place  it  in  that  division  o'i  silurus 
which,  in  the  fifth  volume  of  his  Natural  History  of  Fishes, 
he  has  described  under  the  name  oi'  pimclodcs. 

This  new  species  of  pimelodus  has  a  depressed  body  of  an 
olive  colour  mixed  with  little  black  spots.  The  mouth,  which 
is  at  the  extremity  of  the  nose,  is  very  large,  and  furnished 
with  two  barbillons  or  whiskers  attached  to  the  jaws.  The 
nostrils  are  tubulous ;  the  eyes  are  very  small,  and  placed 
towards  the  middle  of  the  head.  The  skin  of  the  body  and 
the  tail  is  covered  with  an  abundant  nmcus,  and  the  mouth 
is  furnished  with  very  small  teeth.  The  branchial  membrane 
has  four  radii,  like  the  pimelodus  chilensis  ;  the  pectoral  fin 
has  nine;  the  ventral  five;  the  first  dorsal  six;  the  fin  of  the 
anus  seven  ;  and  that  of  the  tail,  which  is  bifid,  has  twelve 
radii.  The  first  radius  of  all  the  fins  is  indented  on  the  out- 
side :  the  second  dorsal  fin  is  adipose,  and  placed  near  the 
tail.  This  little  piinelodus,  which  is  found  in  lakes  even  to 
the  height  of  1  700  toises,  is,  without  doubt,  the  fish  that 
lives  in  the  most  elevated  regions  of  (jur  iilobe.  Its  common 
length  scarcely  amounts  to  ten  centimetres  (four  inches) ; 
but  there  are  varieties  which  do  not  appear  to  reach  five  cen- 
timetres (two  inches)  in  length. 

In  the  system  of  ichthyology  this  new  specif  s  o^ pimelodus 
should  be  ranged  in  the  first  sub-genus  established  bv  Lace- 
pede, among  the  forked-tailed  pimelodes.  It  nmst  be  in  the 
first  species,  before  the  piinelouii^  lagre.  As  it  is  the  onlv 
one  of  that  division  that  has  but  two  whiskers,  I  give  it  the 
name  of 

PIMCLODUS  CrcLOPUNf.     (Plate  VIII.) 
Cirris  duolu't,  corpore  divacco  nigro-pvnctato. 

This  little  fish  lives  in  rivulets  at  the  temperature  of  10' 

of  the  centigrade  tliermometcr,  while  other  species  of  the 

same  genus  exist  in  rivers  in  the  plains  the  water  of  which  is 

at  1't^.     The  pimelodus  is  but  very  rarely  eaten,  and  tlicn 

4  only 
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only  by  the  most  indigent  race  of  Indians ;  its  aspect  and 
the  slimincss  of  its  skin  render  it  very  disgusting. 

From  the  enormous  quantity  of  pbnclodes  that  the  vol- 
canoes of  the  kingdom  of  Quito  occasionally  discharge,  one 
cannot  doubt  that  country  contains  great  subterranean 
lakes  which  conceal  these  fishes  ;  lor  the  individuals  that 
exist  in  the  little  rivers  around  are  very  few  in  number. 
A  part  of  those  rivers  may  communicate  with  the  subterra- 
nean pits  :  it  is  also  probable  that  the  first  phnelodes  which 
have  inhabited  these  pits  have  mounted  there  against  the 
current.  I  have  seen  fish  in  the  caverns  of  Derbyshire,  in 
England  j  and  near  Gailenreuth,  in  Germany,  where  the 
fossil  heads  of,  bears  and  lions  are  found,  there  are  living 
trouts  in  the  grottoes,  which  at  present  are  very  distant  from 
any  rivulet,  and  greatly  elevated  above  the  level  of  the  neigh- 
bouring waters.  In  the  province  of  Quito,  the  subterraneous 
roarings  that  accompany  the  earthquakes;  the  masses  of 
rocks  that  vv-e  think  we  hear  crumbling  down  below  the 
earth  we  walk  on ;  the  immense  quantity  of  water  that 
issues  from  the  earth  in  the  driest  places  daring  the  volcanic 
explosions ;  and  numerous  other  phoenomena,  indicate  that 
all  the  soil  of  this'elevated  plain  is  undermined.  But,  if  it  is 
easy  to  conceive  that  vast  subterranean  basins  may  be  filled 
with  water  which  nourishes  fishes,  it  is  more  difficult  to  ex- 
plain how  these  animals  are  attracted  by  volcanoes  that 
ascend  to  the  height  of  1 300  toises,  and  discharged  either 
by  their  craters  or  by  their  lateral  vents.  Should  we  sup- 
pose that  the  pimelodes  exist  in  subterranean  basins  of  the 
same  height  at  which  they  are  seen  to  issue  ?  How  conceive 
their  origin  in  a  position  so  extraordinary  ;  in  the  flank  of  a 
cone  so  often  heated,  and  perhaps  partly  produced  by  vol- 
canic fire  ?  Whatever  may  be  the  source  from  which  tliev 
issue,  the  perfect  state  in  which  they  are  found  induces  us 
to  believe  that  those  volcanoes,  the  most  elevated  and  the 
most  active  in  the  world,  experience,  from  lime  to  time,  con- 
vulsive movements,  during  which  the  disengagement  of  ca- 
loric appears  less  considerable  than  we  should  suppose  it. 
Earthquakes  do  not  always  accompany  those  phcenomena. 
Perhaps,  in  the  different  concamerations  that  may  be  ad- 
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mitted  in  the  interior  of  a  volcano,  the  air  is  found  occa- 
sionally condensed,  and  that  it  is  this  condensed  air  which 
contributes  to  raise  the  water  and  fish ;  perhaps  they  issue 
from  a  concavity  distant  from  those  which  emit  volcanic 
fire  5  possibly,  in  fine,  the  argillaceous  mud  in  which  those 
animals  are  enveloped  defends  then)  from  the  action  of  great 
heat.  Notwithstanding  all  the  researches  that  have  been  re- 
cently made  on  volcanoes,  there  is  nothing  but  the  study  of 
volcanic  productions  that  has  made  any  progress.  As  to 
the  nature  of  the  combustibles  which  nourish  those  sub- 
terranean fires,  and  the  mode  of  action  of  those  fires  them- 
selves, I  believe  that  all  persons  who  have  visited  the  bor- 
ders of  craters,  and  who  have  lived  a  long  time  in  the  vici- 
hilv  of  volcanoes,  will  sincerely  avow,  with  me,  that  we  are 
still  very  far  from  being  able  to  give  an  explication,  which, 
without  being  contrary  to  the  principles  of  chemistry  and  of 
.physics,  could  account  for  the  great  phsenomena  which  vol- 
canic explosions  present. 

The  corregidor  of  the  city  of  Ibarra,  don  Jose  Pose  Pardo, 
has  communicated  to  me  an  interesting  observation  on  the 
pimclodes.  "  It  is  known  (says  he,  in  a  letter  which  I  have 
still  preserved,)  that  the  volcano  of  Inibaburu,  at  the  time 
of  its  great  eruption  on  the  side  next  our  citv,  threw  out  an 
enormous  quantity  of  prennadilla^ :  it  even  continues  still 
occasionally  to  do  so,  especially  after  great  rains.  It  is  ob- 
served that  thcs\i  fi:ihcs  actually  live  in  the  interior  of  the 
mountain,  and  that  the  Indians  of  S.  Pabla  fish*  for  them 
in  a  rivulet  at  the  very  place  whence  they  issue  from  the 
rock.  This  fishery  does  not  succeed  either  in  the  day  or 
m  moonlight :  a  very  dark  night  is  therefore  neccssarv,  as 
the  prennadillas  will  not  otherwise  come  out  of  the  volcano, 
the  interior  of  v.hich  is  hollow."  It  appears,  then,  that  the 
light  is  injurious  to  those  subterranean  fishes^  which  arc  not 

*  This  is  an  assertion  somewhat  contrary  to  that  of  their  bcinjr  very  bad 
food,  and  disa2;rccable  in  appearance.  It  is  within  the  parlicular  knowledge 
cf  the  translator,  that  the  Spaniards  of  South  America  are  both  veiy  scep- 
tical and  very  witty,  and  that  to  play  upon  the  philosophical  faith  of  Eu- 
ropeans would  be  their  highest  delight.  He  must  therefore  be  pardoned  for 
regarding  the  letter  of  el  Seaor  Corres^idor  as  a  jeu  d'aprit  en  rcvanchd  for  the 
sarcastic  cbscrvatioDS  of  French  tr;i vellers  on  the  Spaniards. — Translator. 
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accustomed  to  so  strong  a  stimulus  :  an  observation  so  much 
the  more  curious,  that  the  pimelodes  of  the  same  specieSj 
which  inhabit  the  brooks  in  the  vicinity  of  the  city  of  Quito, 
live  exposed  to  the  brightness  of  the  meridian  sun. 


LXI.  Memoir  on  a  neiv  Species  of  Monkey  found  in  the 
eastern  Declivity  of  the  Andes.    By  M.  de  Humboldt*. 

XiV  the  vast  plains  which  extend  from  the  eastern  declivity 
of  the  Andes  towards  the  shores  of  the  Brazils,  in  the  thick 
forests  on  the  Amazons,  Rio  Negro  (Black  River),  and 
Oronoco,  the  cavia  capybara,  sus  tajassu,  and  the  monkeys, 
are  the  quadrupeds  most  common.  The  marmose  and  alou- 
ate  prevail  over  all  the  others,  whether  for  variety  of  species 
or  number  of  individuals.  Some  of  these  monkeys,  such 
as  the  capuchin  of  Oronoco,  very  different  from  the  simia 
capucina  Linn.,  the  tiger-monkey  or  cusicusi,  and  the  wi- 
dow, (three  new  species  which  I  have  discovered,)  live  iu 
pairs,  melancholy,  mistrustful,  flying  (like  man  in  a  savage 
state)  their  proper  species.  Others,  especially  the  sagouin 
and  howling  monkey,  are  seen  in  troops,  from  SO  to  100,, 
springing  from  branch  to  branch  in  search  of  nourishment. 
The  saimiri  of  Buffon,  that  are  the  titi  of  Atures  {simia 
sciurea),  so  esteemed  on  account  of  their  gaiety,  their  mild- 
ness, and  extreme  littleness,  assemble  together  when  it  be- 
gins to  rain.  A  fall  of  teniperature  of  three  or  four  degrees 
of  the  centigrade  thermometer  disturbs  them  so  much,  that 
ihey  mutually  embrace  each  other  and  form  balls  or  knots, 
of  which  each  individual  seeks  to  occupy  the  middle,  in 
order  to  find  shelter.  The  Indian  hunters,  advertised  by  the 
cry  of  the  titi,  direct  their  arrows  towards  these  flocks. 

Notwithstanding  the  great  number  of  monkeys  that  na- 
turjtlists  have  described,  it  is  probable  that  we  are  still  ig- 
norant of  the  tenth  part  existing.  In  Africa,  and  even 
in  South  America,  there  are  vast  plains  of  twenty  thousand 

*  from  Ricueil  d^Olservations  de  Zoologie  ei  d'Anatomic  compart,  ire  livraison. 
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square  leagues  whicli  have  not  yet  b>;eii  visited  by  any  E-u- 
ropeaii.  On  tlie  other  hand,  the  monkeys  the  nioi^t  coni- 
niou  are  still  so  inipcrteetly  represented  even  in  the  most 
recent  works,  executed  with  the  grciitest  elegance,  that  tiiose 
who  have  seen  the  living  individuals  would  have  dilliculty  to 
recognise  lluin  in  the  drawings  published.  Ot"  this  I  might 
cite  as  examples  tlic  shnia  sc'uirea,  varieties  of  the  shnlu  ca- 
pucina,  and  even  the  .sintla  panisais,  which  is  the  game 
commonly  eaten  in  the  Upper  Oronoco. 

Among  the  great  number  of  new  sapnjouSj  or  marmoscs, 
that  I  had  the  opportunity  of  describing  in  my  voyage  to  the 
tropics,  I  have  chosen  a  monkey  of  the  plains  of  iMocoa, 
remarkable  for  its  resemblance  with  the  lion  of  Africa,  of 
which  I  made  a  drawing  during  my  residence  at  Popayau. 
My  sketch  has  been  copied  and  improved  by  M.  Turpin. 
(Plate  VIII.) 

The  Iconcito*  is  vcrv  rare,  even  in  its  native  country.  It 
mhablts  the  plains  which  border  on  the  eastern  declivity  of 
the  Cordelliers,  the  fertile  banks  of  the  Putumayo  and  Ca- 
queta  :  it  never  ascends  even  to  the  temperate  regions,  while 
the  wandering  bands  of  the  shnia  ledzehul  sometimes  push 
their  excursions  to  heights  equal  to  those  of  Canigou,  and 
even  Mont  Perdu.  The  leoncito  of  Mocoa^  which  I  name 
siinia  Iconlna,  differs  essentially  from  all  known  species.  It 
has  not  the  white  head  of  the  s.  hucocephala  figured  in  the 
work  of  Audehcrt.  It  differs  from  the  s.  rosalia,  and  the 
saki  or  fox-tailed  monkey  {s.  pithccia),  by  a  white  spot 
which  covei-s  the  top  of  the  noi-e,  tlic  mouth,  and  the  chin; 
and  from  the  5.  iacchits  of  Brazil,  by  a  tail  without  white 
rings,  by  its  black  visage,  and  by  the  disparity  of  conforma- 
tion that  exists  between  the  claws  of  its  fore-feet  and  the 
nails  on  its  hinder  ones ;  the  former  almost  resembling  the 
claws  of  a  eat,  and  the  latter  having  nails  like  the  h.uman 
■  toes.  The  leoncito  is  but  seven  or  eight  inches  long, 
without  counting  the  tail,  which  is  of  the  length  of  the 
body.  It  is  one  of  the  least  and  most  elegant  monkeys  that 
we  have  seen.     It  is  gay  and  sportive,  but,  like  most  little 

*  Leoncito,  from  Icon  (lion)  a  diminutive  of  endearmeijt  more  common  even 
with  the  Spaniards  than  tiie  Italians — TransUiior. 

animals. 
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animals,  very  irascible.  When  it  is  vexed  it  bristles  up  the 
hair  on  its  neck,  that  increases  its  rcscniblance  to  the  African 
lion.  I  have  seen  but  two  individuals  of  this  very  rare  mon- 
key :"  thev  were  the  first  that  had  been  brought  living  to  the 
west  of  the  Cordellier.  They  were  kept  in  a  cage  ;  and  their 
moveincnis  were  so  rapid  and  so  continual,  that  I  had  njuch 
difficultv  to  design  them.  Their  hissins;  imitates  the  sonij; 
of  little  birds,  and  I  suppose  that  the  conformation  of  their 
larynx  (having  a  particular  sac)  is  analogous  to  that  \\hieh 
I  have  described  in  iht  siinia  cedipus.  I  have  been  assured, 
that  in  the  cottages  of  the  Indians  of  Mocoa  the  leoncito 
breeds  in  the  domestic  state.  By  the  way  of  Grand  Para 
and  the  river  of  Amazons  they  might  be  brought  into  Eu- 
rope. If  a  government,  interested  in  the  progress  of  de- 
scriptive natural  historv,  would  undertake  an  expedition  in 
which  that  interest  would  not  be  rendered  subservient  to 
geographical  discoveiies;  if  that  government  sent  canoes  or 
small  boats  to  ascend  the  Oronoco,  and  to  penetrate  by  the 
Casiquiare  and  Rio  Negro  to  the  river  of  Amazons;  in 
short,  ifj  after  having  explored  the  mouths  of  the  Caqucta 
and  Putumayo,  it  would  make  these  same  boats  descend  to 
Grand-Para,  it  would  in  a  litlUi  time  unite  collections  the 
most  precious  to  the  study  of  zoology  and  botany.  Such  an 
expedition  would  be  of  little  expense,  and  its  success  certain. 

SIMIA   LEONINA. 

JCx  oUvacco  fuscescens,  facte  atra,  ore  alio,  dorso  str'ils 
albo-fldvescentilus  iiclcifo. 
Caput  parvum,  depressum,  nigresccns.  Facies  anthropo- 
morpha,  atra;  macula  albo-ccErulcscens  cifca  os  et  nares. 
Auriculce  subtrianoidares  distantes,  maruinc  superiori  de- 
flexo,  magnas,  alerriniEe,  pilosje.  Corpus  ex  badio  olivar 
ceum,  pilis  nigro-annulatis,  in  collo  longioribus.  Dorsum 
maculis  et  striis  albo-flaveseentibus  variegatum.  Cauda  nou 
prehensilis,  longitudine  corporis,  superne  atra,  inferne  badia, 
apice  incurva  et  incrassata.  Manns  et  pedes  aterrimi,  in- 
ferne nudi,  pollice  in  manibus  anterioribus  et  posteriorbus 
distante.  Ungues  aeuti,  incurvi,  atri ;  poHicis  ungue  in  ma- 
jiibus  anterioribus  oblongo,  acuto,  in  nianibus  posterioribus 
(pedibus)  obtusoj  anthropomorpho. 

y  3  LXII.  Anc 
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LXir.  Analysis  of  the  Hot  Springs  at  Bath.  By  Mr. 
Richard  Phillips,  Member  of  the  Askeiian  and  of  tlw 
British  Miiieraloaical  Societies*. 

J.  HE  nature  of  the  country  round  Bath,  and  other  local 
circumstances,  have  been  so  fully  described  by  those  who 
have  given  chemical  examinations  of  the  w  aters  of  the  hot 
springs  at  that  place,  that  any  further  description  appears 
unnecessary. 

As  to  the  cause  of  the  heat  of  these  springs,  we  have  so 
few  data  from  which  to  reason,  that  I  shall  not  offer  even  a 
conjecture  on  the  subject. 

These  waters  have  been  frequcntlv  analysed.  They  have 
merited  the  attentioa  they  have  received,  not  only  from  their 
earlv  and  extensive  employment  in  the  cure  of  diseases,  but 
also  on  account  of  some  peculiar  changes  to  which  they  are 
subject.  Of  these  the  explanations  have  been  so  various  as 
to  show  that  they  require  still  further  examination. 

Of  the  sensible  properties  exhibiied  by  these  waters  the 
most  ren;arkable  is  their  high  temperature,  the  degree  of 
v/hich  varies  considerably  at  their  different  sources.  At  the 
hot  bath  it  is  117°;  at  the  king's  bath  114°;  and  at  the 
cro^s  bath  109".  This  statement  does  not  exaclly  agree 
with  what  has  been  usually  given  as  their  temperature. 
These  results  were  obtained  bv  pun)ping  the  water  upon  the 
bulb  of  a  thermometer  till  the  mercury  ceased  to  rise.  Their 
taste  is  metallic,  but  not  strongly  or  disagreeably  so  j  this 
has  not  been  universally  allowed  :  but  if  they  are  drunk  hot, 
this  impression  is  readily  distinguibhable. 

Their  specific  gravity  is  r002  at  each  of  the  springs;  and 
as  the  effects  produced  by  chemical  tests  are  also  perfectly 
similar,  they  may  be  considered  as  derived  from  one  source, 
the  temperature  varying  by  their  more  or  less  circuitous  pas- 
sage to  the  surface.  For  the  purpose  of  analvsis  the  water 
of  the  king's  bath  has  been  usually  employed ;  and,  although 
it  does  not  appear  to  be  a  matter  of  much  importance,  I 
have  followed  the  usual  practice. 

*  From  the  unpublished  Transactions  of  the  Askcsian  Society. 
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Before  the  experiments  made  upon  the  water  are  related, 
it  will  be  necessary  to  state  those  employed  to  ascertain  the 
properties  of  the  gas,  which  rises  in  great  qnantity  through 
the  water  in  the  king's  bath. 

This  gas  is  perfectly  free  from  smell. 

(A)  Some  of  the  gas  was  received  into  a  jar.  A  lighted 
taper  put  into  it  was  immediately  extinguished. 

(B)  Received  into  lime  water,  it  caused  an  immediate  pre- 
cipitation. 

(C)  Tincture  of  litmus  suffered  no  change  of  colour  bv 
agitation  with  the  gas. 

(D)  The  colour  of  dilute  tincture  of  turmeric  and  infusion 
of  galls  was  destroyed  by  it. 

From  these  effects  the  gas  appears  to  consist  principally 
of  nitrogen  gas  with  a  small  portion  of  carbonic  acid  gas. 
To  ascertain  the  quantity  of  each,  and  whether  any  oxvgen 
gas  was  present,  the  following  experiments  were  performed  ; 

(E)  One  hundred  measures  of  the  gas  were  strongly  agi- 
tated with  barytes  water  in  a  graduated  tube.  A  considera- 
ble precipitate  was  deposited,  and  five  measures  were  ab- 
sorbed. 

(F)  One  measure  of  nitrous  gas  was  added  to  an  equal 
quantity  of  the  gas  in  an  eudiometer  in  the  water  apparatus. 
The  mixed  gases  underwent  no  alteration  of  colour  or  dimi- 
nution of  volume. 

(G)  One  hundred  measures  of  the  gas  which  -had  been 
deprived  of  carbonic  acid  by  barytes  water  were  submitted  to 
the  action  of  solution  of  green  muriate  of  iron  impregnated 
with  nitrous  gas.     No  absorption  took  place, 

This  gas,  therefore,  consists  of. 

Carbonic  acid  gas         -         -         5 
Nitroeen  nas        -         -         -       95 


100 


I  now  proceeded  to  try  whether  the  water  held  either  of 
these  gases  in  solution. 

(H)  Ten  ounces  of  the  water,  which  had  been  cooled  in 
a  well  closed  bottle,  were  put  into  a  vessel  furnished  with  a 
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bent  tube ;  the  water  was  boiled  for  about  twentv  minutes, 
and  the  gas  evolved  from  the  water  and  the  air  of  the  tube, 
except  a  quantity  too  small  to  be  estimated,  were  received 
in  a  graduated  jar  over  mercury'.  Solution  of  potash  ab- 
sorbed 3-4ths  of  an  inch  of  this  gas,  which  was  carbonic 
acid. 

(I)  The  unabsorbed  gas  was  transferred  to  the  water  appa- 
ratus, and  tried  in  the  usual  way  with  nitrous  gas.  The 
mean  result  of  comparative  experiments  upon  it  and  atmo- 
spheric air  sho\\  ed  that  it  was  merely  the  air  of  the  vessel, 
and  that  no  nitrogen  gas  was  held  in  solution  by  the  water. 

As  ten  ounces  of  the  water  gave  -75  of  an  inch  of  car- 
bonic acid,  one  quart  would  fr.rnish  2-4.  This  quantity  is  not 
quite  exact,  it  beinn  scarcely  possible  to  obtain  the  wliole 
of  the  carbonic  acid  by  ebullition. 

Effects  of  Atmospheric  Air  and  Re-agents. 

(K)  Some  of  the  water,  v.hile  hot,  having  been  exposed 
in  a  vessel  of  broad  surface  to  the  atuiosphere,  afforded  in  a 
few  hours  a  small  quantity  of  a  white  precipitate  ;  but  water 
which  had  been  cooled  in  a  closed  vessel  remained  perfectly 
transparent  after  several  weeks  exposure  to  the  air. 

The  re-agents  added  to  the  wafor  while  hot,  and  the  ef- 
fects produced  by  them,' were  the  following  : 

(L)  Acetate  of  lead, — a  perfcctlv  white  precipitate. 

(M)  Tincture  of  litmus, — no  alteration  of  colour. 

(N)  Tincture  ol'  turmeric, — no  change  indicating  the  pre- 
sence of  uncombiacd  alkali ;  its  colour  immediately  almost 
destroved. 

(O)   Lime  water, — a  white  precipitate. 

(P)  Ammonia, — a  white  precipitate. 

(O)   Carbcnare  of  ammonia, — a  white  precipitate. 

(R)  Some  of  the  water  was  boiled  with  a  little  nitric  acid, 
— ammonia  added  to  this  gave  no  precipitate. 

(S)   Oxalate  of  ammonia, —  a  precipitate. 

(T)  Nitrate  of  barytes, — a  precipitate  insoluble  in  nitric 
acid. 

(U)  Nitrate  of  silver, — a  white  precipitate  insoluble  in 
nitric  acid. 

(y)  Sulphuretted 
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(V)  Sulphuretted  hvdrogcn  water, — no  precipitate  or 
change  of  colour;  the  w-ater  became  very  sli^iitly  turbid. 

(VV)  Prussiate  of  potash. — no  immediate  effect :  after 
some  weeks  the  water  became  slijihtlv  green. 

(X)  Infusion  of  galls,— innnediately  a  peach-blossom  red 
colour,  and  very  soon  a  precipitate  which  became  dark  purple 
by  exposure  to  the  air. 

All  the  above  effects  are  also  produced  after  the  water  has 
been  cooled,  exceptuig  that  the  colour  of  tincture  of  tur- 
meric is  not  then  destroyed,  and,  under  some  circumstances, 
no  red  colour  occurs  upon  the  addition  of  infusion  of  galls. 

(Y)  A  quantity  of  the  water  was  evaporated  to  dr\  ness, 
and  distilled  water  added  to  the  residuum.  Nitrate  of  lime 
poured  iiito  the  solution  afforded  a  crystalline  precipitate 
in  a  few  hours,  indicating  the  presence  of  an  alkaline  sul- 
phate. 

I  shall  now  state  the  inferences  to  be  deduced  from  these 
experiments. 

Carbonic  acid  exists  in  this  water  (BE).  A  considerable 
portion  of  it  escapes  at  the  high  temperature  at  which  the 
water  is  obtained,  its  evolution  occasioning  the  precipitation 
of  some  substanc'e  which  it  held  in  solution  (K). 

From  Experiment  (L)  it  is'evideut  that  no  sulphuretted 
hydrogen  gas  is  present. 

As  no  alteration  of  colour  is  effected  upon  tincture  of  lit- 
mus by  the  carbonic  acid  (M),  it  is  evident  that  acid  is  pre- 
sent only  in  sufficient  quantity  to  dissolve  the  substance  pre- 
cipitated by  its  evolution. 

The  destruction  of  the  colour  of  tincture  of  turmeric  (N) 
is  clearly  occasioned  by  the  gas  durmg  its  passage  through 
the  water  (D). 

The  effect  produced  in  Experiment  (O)  is  owinsi  to  the 
formation  of  carbonate  of  lime,  and  the  precipitation  of 
it  and  of  the  substance  previously  dissolved  by  carbonic 
acid  (K). 

A  part  of  the  precipitate  obtained  by  addinor  ammonia  (P) 
must  have  been  similar  to  that  of  Experiment  (K),  and  to  a 
portion  of  that  of  Experiment  (0),  produced  in  (V)  and  (O) 
by  combining  the  solvent  carbonic  acid  instead  of  expelling 

it 
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it  as  in  Experiment  (K).     The  precipitate  was  carbonate  of 
linie,  or  ot  magnc.-ia,  or  hotli. 

As  earthy  carbonates  are  not  precipitablc  1)V  alkaline  car- 
bonates, the  precipitate  tornieJ  by  carbonate  of  ammonia  (Q) 
iniiicaies  the  presence  of  some  other  carthv  salt. 

From  P'xperiment  (R)  it  appears  that  no  alumina  or  mag- 
nesia exists  in  the  water,  and  that  ihe  precipitate  obtained  in 
Kxperiment  (K)  was  carbonate  of  lime.  But  according  to 
Dr.  Gibbes,  sulphate  of  alumina  is  present.  It  appears,  how- 
ever, that  Dr.  Saunders  is  pcirfecllv  correct  in  supposing  that 
it  forms  no  part  of  the  saline  contents  of  the  water.  In  ad- 
dition to  the  experiments  already  stated,  it  may  be  shown  to 
be  incompatible  with  the  salts  actually  existing  in  it;  for 
the  addition  of  a  solution  of  sulphate  of  alumina  occasions 
immediate  precipitation. 

As  Dr.  Gibbes  has  insisted  on  this  point,  I  shall  here 
mention  what  appear  to  have  been  the  causes  of  his  mistake, 
In  reply  to  Dr.  Saunders's  supposition,  that  the  precipitate 
which  he  took  for  alumina  was  carbonate  of  lime,  he  has 
stated  that  it  was  precipitated  from  the  water  by  ammonia 
after  oxalic  acid  had  ceased  to  produce  anv  further  effect. 
This  method  is  subject  to  error;  for  the  oxalic  acid  appears 
to  have  been  employed  without  previous  combination  with 
an  alkali ;  and,  as  oxalate  of  lime  is  soluble  in  oxalic  acid, 
it  is  evident  that,  if  more  of  the  latter  were  employed  than 
was  sufficient  to  precipitate  the  lime,  it  would  dissolve  a 
portion  of  oxalate  of  lime,  llie  acid  in  combination  with 
the  lime  previous  to  the  addition  of  oxalic  acid,  not  having 
an  alkali  to  combine  with,  would  dissolve  a  further  portion 
of  oxalate  of  lime;  and  unless  the  carbonic  acid  was  expelled 
or  saturated,  it  also  would  increase  the  error.  From  these 
circumstances  I  suspect  that  the  precipitate  afforded  by  am- 
monia v/as  oxalate  of  Innc,  this  compound  being  precipitable 
from  acids  by  alkalies. 

Experiment  (S)  determines  the  presence  of  lime. 
'    Experiment  (V)  sho'A's  that  sulphuric  acid  exists  in  the 
water. 

The  effect,  produced  by  nitrate  of  silver  (U)  results  from 
the  action  of  muriatic  acid. 

As 
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As  no  metallic  oxide,  discoverable  by  sulphuretted  hydro- 
gen, was  suspected,  the  appearance  it  produced  (V)  was 
supposed  to  be  derived  from  its  action  upon  carbonate  of 
lime.  This  was  ascertained  to  be  the  case  by  direct  experi- 
ment. 

The  prussiate  employed  by  Experiment  (W)  was  the 
triple  compound  containing  oxide  of  iron.  It  was  ima- 
gined that  the  slight  greenness  which  was  assumed  by  tlic 
water  might  be  occasioned  by  the  action  of  the  carbonic 
acid,  notwithstanding  its  holding  carbonate  of  lime  in  solu- 
tion, this  effect  being  easily  produced  by  the  application  of  the 
stronger  acids.  A  small  quantity  of  the  triple  prussiate  was 
therefore  added  to  a  solution  of  carbonate  of  lime  in  carbonic 
acid  :  after  a  considerable  time  it  acquired  a  green  colour 
exactly  similar  to  that  observed  ra  Experiment  (W).  Dr. 
Falconer  has  indeed  stated  that  a  blue  colour  is  to  be  ob- 
tained by  the  action  of  prussiate  of  potash  upon  the  water ; 
but,  as  it  did  not  occur  till  after  the  addition  of  sul})huric 
acid,  it  is  evident  that  this  effect  was  produced  by  the  action 
of  the  acid  upon  tlie  oxide  of  iron  of  the  prussiate. 

Although  the  presence  of  oxide  of  iron  is  not  at  all  indi- 
cated by  prussiate  of  potash,  (probably  on  account  of  the 
smallness  of  its  quantity,)  yet  it  is  evident  from  the  action 
of  infusion  of  galls  (X)  that  a  minute  portion  of  it  actually 
exists  in  the  water;  the  light  colour  of  the  recent  precipi- 
tate, and  its  becoming  darker  by  contact  with  atmospheric 
gir,  showing  that  it  is  in  the  state  of  protoxide.  In  making 
this  experiment  it  is  requisite  to  use  a  verv  small  quantity 
of  the  infusion  of  galls  ;  for,  if  much  more  than  live  drops  of 
it  are  added  to  one  ounce  of  the  water,  no  indication  of  oxide 
of  iron  is  produced,  the  water  becoming  of  a  light  reddish 
brown  colour,  and  affording  no  precipitate.  An  excess  of 
this  infusion  rc-acts  upon  the  compound  of  vegetable  matter 
and  oxide  of  iron  so  completely  as  to  prevent  the  appear- 
ances readilv  presented  bv  a  small  quantitv. 

From  the  vt'ell  known  laws  of  chemical  affinity  it  is  evi- 
dent that  the  oxide  of  iron  is  combined  with  carbonic  acid  ; 
this  compound  undergoing  some  curious  changes,  which 
bave  occasioned  much  discussion. 

It 
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It  ha>  been  observed,  that  one  of  the  most  active  tests  of 
oxide  of  iron  docrj  not  in  this  water  produce  any  appearance 
of  its  presence;  and  the  slight  metallic  taste  which  it  com- 
mnnicates  when  hot  and  fresh  has  been  unnoticed  by  some 
analysts.  This  taste  is  lost  bv  cooling,  even  in  well  3loppcd 
bottles ;  and  every  method  which  I  have  tried  to  restore  it 
has  been  unfiicccssild.  It  has  also  been  mentioned  that  the 
action  of  infusion  of  galls  is  in  some  cases  lost. 

The  proofs  that  this  water  contains  oxide  of  iron  thus  ex- 
isting under  singular  circun)stance>,  and  lial)le  to  ce;jsc,  it  is 
not  surprising  that  they  have  been  assisted  by  collateral  evi- 
dence. Jt  has  been  asserted  that  the  water  deposits  "  a  pale 
yellow  ochrey  precij  itate;"  but  this  is  ccrtainlv  an  error, 
the  precipitate  being  perfectly  wliiic.  Another  circumstance 
■which  has  been  adduced  to  prove  the  precipitation  of  oxide 
of  iron  is,  that  the  sidct  of  the  king's  bath  become  encrusted 
with  it:  this  observation,  as  to  fact,  is  correct;  but  the 
oxide  appears  not  to  be  deposited  from  the  water,  but  derived 
from  the  stone,  by  the  increased  oxidation  of  the  iron  con- 
tained in  il,  by  the  alternate  application  of  air  and  water. 
Having  procured  a  specimen  of  oolite  similar  to  that  of 
which  the  sides  of  the  bath  are  constructed,  1  added  a  drop 
or  tv.'o  of  nitric  acid  to  it ;  bv  this  the  iron  became  instantly 
2nd  completely  oxygenated,  affording  an  appearance  similar 
to  that  which  has  been  supposed  to  be  deposited  from  the 
■water. 

Another  fact  lias  been  noticed  equally  deceptive  ^^ilh  the 
above  stared,  which  is,  that  the  clothes  of  the  bathers  be- 
come stained  with  iron  moulds.  It  is  indeed  true,  that  the 
bright  yellow  colour  of  the  substance  of  v.liich  these  clothes 
are  made  changes  to  a  brown  :  but  this  change  is  not  partial," 
nor  has  it  any  resen)blance  to  iron  moulds :  it  seems  to  be 
effected  merely  by  the  decay  of  the  colom-ing  matter,  and  I 
lind  that  solutions  of  iron  do  not  change  the  vellow  colour. 

The  observation  which  has  occasioned  most  discussion 
respecting  the  oxide  of  iron,  is  the  loss  of  power  of  infusion 
of  galls  to  detect  it.  The  following  experiments  will  show 
under  what  circumstances  this  occurs. 

(a)  About  one  pint  of  the  water  was  exposed,  while  hot, 

to 
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to  the  atmosphere  in  a  vessel  of  broad  surface.  After  it  had 
remained  about  16  hours,  a  small  quantity  of  carbonate  of 
lime  was  deposited  bv  the  evolution  of  carbonic  acid  gas. 
I'he  precipitate  was  perfectly  white,  and  had  not  the  slightest 
appearance  of  containing  oxide  of  iron.  To  this  water  in- 
fusion of  galls  was  added  without  occasioning  the  least  al- 
teration of  colour. 

(/')  As  the  quantity  of  oxide  of  iron  in  the  water  is  evi- 
dently extremely  small,  it  may  be  imagined  that  it  was  pre- 
cipitated with  the  carbonate  of  lime,  but  escaped  observation 
from  the  minuteness  of  the  quantity.  To  obviate  this  ob- 
jection, some  of  the  water  was  closely  stopped  in  a  phial  for 
four  or  five  davs  :  upon  examination  it  was  found  to  possess 
its  tran3i)arency  perfectly,  and  without^  having  afforded  anv 
precipitate;  to  some  of  this,  infusion  of  galls  was  added 
without  producing  the  slightest  indication  of  oxide  of  iron. 

(c)  Some  of  the  water  which  had  been  cooled  so  as  to  re- 
tain its  transparency,  was  heated  to  its  original  temperature; 
infusion  of  galls  was  then  added,  but  without  producinji  anv 
effect. 

The  facts  exhibited  in  Experiments  {ly  and  (c)  have  been 
long  known,  and  have  given  rise  to  an  idea  that  the  iron  is 
volatilized.  Although  this  opinion  is  incompatible  with 
facts  already  mentioned,  yet  it  may  not  be  amiss  to  show 
more  particularly  that  it  is  completely  erroneous.  As  it  can- 
not be  imagined  that  the  temperature  of  the  water  is  sufficient 
to  volatilize  mere  oxide  of  iron,  the  existence  of  some  sub- 
stance capable  of  carrying  it  off  must  have  been  supposed. 
That  muriaiic  acid  and  muriate  of  ammonia  possess  this 
power  at  high  temperatures  is  well  known,  but  no  uncom- 
bined  -muriatic  acid  or  muriate  of  ammonia  is  present.  Hv- 
duogen  gas  is  said  also  to  be  capable  of  volatilizins;  iron  :  but 
the  gas  evolved  from  the  water  has  been  shown  to  consist  of 
nitrogen  gas  and  a  small  quantity  of  carbonic  acid  gas,  and  to. 
neither  of  these  gases,  alone  or  combined,  has  any  such  power 
been  attributed.  If,  however,  they  really  possess  it  in  this 
mstance,  they  must  be  regarded  as  the  solvent  of  the  iron, 
and  the  effect  produced  upon  intusiou  of  galls  must  be  de- 
rived 
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rived  from  the  gas  diffused  m  small  quantity  through  thc 
water.  If  this  be  the  ca.-e,  the  application  of  the  concen- 
trated solution  of  iron  should  produce  a  much  more  distinct 
effect  upon  the  infusion  ;  but  it  has  been  shown  (D)  that 
the  gas  destroys  the  colour  of  infusion  of  galls  instead  of 
increasing  it,  which  would  be  the  effect  if  it  contained  oxide 
of  iron. 

{d)  About  one  gallon  of  tl:e  water  was  pt:t  into  a  vessel 
of  considerable  depth,  of  which  it  occupied  about  two- 
Ihirds :  it  was  siightlv  covered,  and  remained  about  twenty- 
four  hours.  It  then  retained  its  power  of  affording  a  peach- 
blossom  coloured  precipitate  with  infusion  of  galls  (X)  in  a 
very  considerable  degree. 

It  is  remarkable  that  in  this  experiment  the  result  should 
have  proved  so  different  front  that  obtained  in  one  where 
the  circumstances  were  similar,  excepting  on!v  the  form  of 
the  vesgel  and  the  quantity  of  the  water.  When  the  water 
was  exposed  with  a  broad  surface,  infusion  of  galls  showed 
no  action  on  it  (a) ;  but  here,  even  after  eight  hours  longer 
exposure,  it  detected  oxide  of  iron. 

From  this  circumstance  I  began  to  suspect  that  some 
change  was  produced  by  the  absorption  of  oxygen,  and 
that  it  had  not  produced  the  sam.e  effect  in  this  as  in  the 
former  experiment,  on  account  of  the  quantity  of  the  water 
and  depth  of  the  vessel.  There  appeared,  however,  a  strong 
fact  against  this  supposition;  viz.  that  iron  is  more  easily 
detected  when  highly  oxygenated,  whereas  the  reverse  ef- 
fect in  this  case  was  produced. 

To  try  the  effect  of  atmospheric  air,  the  following  experi- 
ments were  performed  ; 

{e)  A  small  quantity  of  the  water  was  enclosed,  while  hot, 
in  a  well  stepped  phial,  with  about  one-fortieth  of  its  volume 
of  atmospheric  air.  After  four, days  the  water  remained  per- 
fectly transparent,  but  the  addition  of  infusion  of  galls  did 
not  afford  the  slightest  appearance  of  its  containing  iron. 

{f)  Another  portion  of  the  water  was  kept  for  the  same 
length  of  time  in  a  well  stopped  phial,  but  without  any  aif 
except  such  as  the  water  held  in  solution.     Infusion  of  gall* 

occasioned 
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occasioned  exactly  the  same  appearance  of  iron  in  this  as  in 
ihe  water  when  iVesh  and  hot  (X). 

That  the  action  of  infusion  of  galls  is  l(,'St  by  the  absorp- 
tion of  the  oxv^en  of  atmospheric  air  is  proved  by  the  to!-' 
lowing  experiment : 

(g)  A  third  quantity  of  the  water  was  enclosed,  with  the 
usual  precaution,  in  a  phial,  about  one-half  of  which  was 
occupied  by  the  gas  evolved  from  the  water  in  the  bath, 
which  has  been  shown  to  contain  no  oxygen  gas.  Atter 
four  days,  infusion  of  galls  was  added  to  it,  and  gave  tlie 
same  appearances  of  oxide  of  iron  as' occur  in  its  application 
to  the  fresh  hot  water. 

Having  thus  ascertained  the  effect  of  oxygen  in  preventing 
the  action  of  infusion  of  galls  upon  oxide  of  iron,  it  remained 
to  be  shown  in  what  manner  this  is  effected,  i  imagined  it 
might  be  produced  by  increasing  the  pov.^er  of  combination 
of  the  oxide  of  iron  so  as  to  admit  of  its  acting  upon  the 
earthv  contents  of  the  water  and  forming  compounds,  the 
strong  affinity  of  the  constituents  of  which  prevented  the 
action  of  the  infusion  of  galls.  With  a  view  to  ascertain 
how  far  this  supposition  was  correct,  I  examined  the  effects 
produced  by  adding  carbonate  qf  lime,  dissolved  by  carbonic 
acid,  to  solution  of  sulphate  of  iron  to  which  infusion  of  galls 
had  been  previously  added ;  and  although  it  will  appear,  by 
the  following  expcrimei\ts,  that  the  alterations  produced 
upon  the  oxide  of  iron  in  the  water  are  caused  by  the  car- 
bonate of  lime  it  contains,  it  will  also  be  found  th  't  they 
are  not  effected  in  the  way  I  had  supposed. 

A  vcrv  dilute  solution  of  green  sulphate  of  iron  was  pre- 
pared :  the  quantity  of  oxide  of  iron  contained  in  it  was  so 
small  as  scarcely  to  afford  any  alteration  of  colour  when  in- . 
fusion  of  galls  was  added  to  it ;  but  upon  pouring'lblution  of 
carbonate  of  lime  into  it  after  infusion  of  galls  had  beea 
added,  a  deep  red  colour  was  almost  instantaneously  pro- 
duced. 

Although  this  fact  did  not  immediately  appear  likely  to 
solv^  the  difficulties  attendant  upon  the  water  in  question, 
yet  it  was  sufficiently  striking  to  merit  an  examiua-tion  by 

what 
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what  means  the  carbonate  of  lime  produced  this  efFrct,  and 
to  what  extent  it  might  be  employed  in  rendering  infusion 
of  cralb  a  more  active  re-agent. 

Wiih  this  intention  I  boiitd  some  crystallized  sulphate  of 
iron  in  alcohol  till  nearly  the  whole  of  the  red  sulphate  was 
separated.  The  remaining  quantity  being  extremely  small, 
1  shall  consider  the  iron  in  this  solution  as  entirely  in  the 
state  of  protoxide.  The  sulphate,  insoluble  in  alcohol,  was 
dissolved  in  water,  and  the  quantity  of  the  oxide  contained 
in  a  given  portion  of  the  solution  was  ascertained  by  taking 
the  avcraj^e  of  two  experiments. 

(h)  To  one  ounce  of  this  solution,  containing  -r^^^-^dth  of 
a  grain  o^'  protoxide  of  iron,  infusion  of  galls  was  added. 
This  occasioned  the  usual  appearances  indicated  bv  the  pre- 
sence of  oxide  of  iron  in  a  very  slight  degree.  The  colour 
produced,  increased  by  the  absorption  of  the  oxygen  of  the 
atmosphere. 

(i)  An  equal  quantity  of  the  solution  was  treated  with 
prussiate  of  potash.  A  light  blue  colour  was  immediately 
produced  by  the  minute  portion  of  peroxide  of  iron  which 
had  escaped  the  action  of  tlie  alcohol :  the  intensity  of  this 
colour  was  gradually  increased  by  the  action  of  atmospheric 
air  till  the  iron  had  arrived  at  its  maximum  f-f  oxidizement. 

(k)  Infuion  of  galls  was  added  to  one  ounce  of  a  dilute 
solution  of  carbonate  of  lime  containing  -pJ^j-g-dth  of  a  grain 
of  oxide,  as  in  the  former  experiments*  A  red  purple  colour, 
of  very  considerable  intensity,  was  immediately  produced. 

(/)  The  last  experiment  was  repeated,  employing  only 
.^-L_dth  of  a  grain  of  oxide  instead  of -pjig-^-dth.  A  very 
distinct  red  purple  was  immediately  produced  by  the  action 
of  the  infusion  of  galls. 

{ni)  To  one  ounce  of  a  solution  of  carbonate  of  lime,  con- 
lainine;  -pJQ-g-dth  of  a  grain  of  oxide,  prussiate  of  potash  was 
added  j  but  it  did  not  produce  any  indication  of  having  acted 
upon  the  oxide  of  iron. 

.  I  now  prepared  a  solution  of  red  sulphate  of  iron  by  treat- 
ing the  green  sulphate  with  nitric  acid  in  a  red  heat.  The 
quantity  of  c.xide  which  the  solution  contained  was  as  in  tlie 

former 
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former  case  ascertained.  The  experiments  made  with  this 
were  as  follow  : 

(/?)  One  ounce  of  a  solution  of  red  sulphate  of  iron,  con- 
taining y^Vwdth  of  a  grain  of  oxide,  was  treated  with  infu- 
sion of  galls.  The  usual  indications  of  its  action  upon  oxide 
of  iron  were  presented. 

(o)  The  addition  of  prussiate  of  potash  to  an  equal  quan- 
tity of  the  solution  immediately  occasioned  a  blue  co- 
lour. 

(p)  Infusion  of  galls  was  added  to  one  ounce  of  a  dilute 
solution  of  carbonate  of  lime  containing  ,  ^V,  pdth  of  a  grain 
of  the  peroxide  of  iron.  Slight  indications  of  its  action  upon 
the  oxide  were  produced,  but  the  colour  was  scarcely  more 
intense  than  that  effected  by  tttoo-c^^I^  <^f  ^  grain  of  protox- 
ide in  similar  circumstances  :  no  effect  whatever  was  pro- 
duced by  infusion  of  galls  upon  -y-o-i-tro^^'^  °f  ^  grain  of  per- 
oxide in  one  ounce  of  solution  of  carbonate  of  lime.  The 
colour  produced  when  carbonate  of  linie  and  infusion  of 
galls  are  added  to  the  peroxide  is  red  purple,  similar  to  that 
occasioned  by  their  action  upon  the  protoxide. 

(q)  To  one  ounce  of  a  solution  of  carbonate  of  lime,  con- 
taining, as  in  the  last  experiment,  y^ij^dth  of  a  grain  of 
peroxide  of  iron,  prussiate  of  potash  was  added.  Not  the 
slightest  blue  colour  was  produced.  When  carbonate  of 
lime  was  thus  added  to  the  solution  of  peroxide  of  iron,  I 
found  that  it  was  capable  of  preventing  the  action  of  prus- 
siate of  potash  upon  -3-0-th  of  a  grain. 

From  these  experiments  it  is  evident  that  carbonate  of 
lime  possesses,  in  a  very  great  degree,  the  power  of  in- 
creasing the  action  of  infusion  of  galls  upon  protoxide  of 
iron  ;  while,  on  the  contrary,  it  diminishes  its  power  in  de- 
tecting peroxide  of  iron;  and  is,  moreover,  capable  of  pre- 
venting the  action  of  prussiate  of  potash.    - 

The  application  of  these  experiments  to  the  circumstances 
of  the  water  in  question  is  obvious.  It  has  been  shown  that 
it  contains  carbonate  of  lime;  and  that  the  power  of  infusion 
of  galls  to  detect  the  oxide  of  iron  it  contains  is  completely 
lost  by  the  absorption  of  oxygen.     The  following  experi- 
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merit  was  made  with  the  intention  of  trying  whether  this 
effect  of  slow  oxidizement  might  be  imitated  : 

(/•)  Infusion  of  galls  is,  as  has  been  seen,  capable  of  aeting 
upon  -pj;,',;,^dth  of  a  irrain  of  protoxide  of  iron  in  one  ounce 
of  solution  of  carbonate  of  lime  (/).  A  portion  of  sulphate 
gf  iron  containing  -^j-,ydth  of  a  grain  of  protoxide  was  dis- 
solved in  one  ounce  of  dilute  solution  of  carbonate  of  lime, 
and  was  kept  in  contact,  with  about  one-fourtli  of  its  volume 
of  atmospheric  air,  during  twenty-four  hoars.  At  the  end 
of  that  time  the  solution  remained  perfectly  transparent,  and 
without  having-  precipitated  ;  but  the  addiliun  of  infusion  of 
galis  did  not  occasion  the  slightest  ap|)earance  of  having 
acted  upon  the  oxide  of  iron.  In  this  experiment  the  loss 
of  power  of  infusion  of  galls  is  much  more  speedily  efl'ccted 
than  in  tiic  Bath  v.ater.  This  is  eviden'ilv  owing  to  the  at- 
mospheric air  contained  in  the  distilled  water  employed, 
while  no  oxygen  gas  is  present  in  the  Bath  water. 

When  carbonate  of  lime  is  added  to  sulphate  of  iron  it  is 
well  known  that  double  decomposition  takes  place,  the  iron 
being  thus  combined  with  the  carbonic  acid  instead  of  the 
sulphuric.  Having  found  that  infusion  oi"  galls,  in  several 
instances,  acts  much  more  readily  upon  carbonates  than 
sulphates,  I  imagined  that  the  carbonate  of  lime  produced 
its  effect  in  this  way.  To  ascertain  whether  this  supposition 
u  as  correct  I  made  the  following  experiment : 

{s)  A  quantity  of  the  solution  of  g^een  sulphate  of  iron^ 
similar  to  that  employed  in  the  above-related  experiments, 
was  decomposed  by  carbonate  of  potash  ;  carbonic  acid  gas 
was  passed  through  water  in  which  the  washed  carbonate  of 
iron  was  disused,  and  to  some  of  the  filtered  solution  in- 
fusion of  galls  was  added  ;  but,  instead  of  the  red  purple  co- 
lour effected  by  the  action  of  carbonate  of  lime  upon  sul- 
phate of  iron  and  infusion  of  galls  {k.)  and  (/),  the  usual 
deep  blue  colour  was  obtained. 

(/)  One-tenth  of  the  quantity  of  carbonate  of  iron  em- 
ployed in  the  last  experiment  was  dissolved  in  a  solution  of 
carbonate  of  lime  equal  in  measure  to  the  last  solution. 
To     this  infusion    of   g;dls  was    added.      The    red    purple 

colour 
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colour  was  immediately  produced,  and  from  its  intensity  it 
was  evident  that  carbonate  of  lime  had  increased  the  power 
of  infusion  of  galls  as  much  in  employing  the  carbonate  as 
the  sulphate  of  iron. 

It  may  be  concluded,  from  these  experiments,  that  the  er- 
fects  produced  bv  carbonate  of  lime  are  not  attributable  en- 
tirely, if  at  all,  to  the  conversion  of  the  sulphate  of  iron 
into  a  carbonate.  Hence  I  was  induced  to  examine  the  ap- 
pearances produced  by  the  action  of  the  various  alkalies  and 
earths  upon  infusion  of  galls  and  solutions  of  iron.  The 
results  are  by  no  means  uninterestiufi;,  but  tV)e  limits  usually 
allotted  to  an  analysis  will  hardly  admit  of  the  necessary  de- 
tail ;  I  shall  therefore  relate  only  such  facts  as  appear  requi- 
site to  explain  the  changes  occurring  in  the  Bath  water,  re- 
serving the  statement  of  the  remaining  experiments  for  a 
future  opportunity* 

I  now  proceeded  to  examine  the  salts  produced  by  eva- 
porating the  water  and  crystallisation. 

'  (tt)  A  quantity  of  the  water  was  evaporated  to  dryness : 
the  residuum  was  treated  with  distilled  water  as  long  as  that 
fluid  continued  to  dissolve  any  portion  of  it.  This  solution 
was  again  evaporated,  and  upon  cooling  yielded  a  considera- 
ble quantity  of  acicular  crystals.  The'ie  were  again  dissolved 
in  distilled  water;  and  to  a  part  of  the  solution  nitrate  of  ba- 
rvtes  was  added,  which  occasioned  a  copious  precipitate. 
The  same  effect  was  produced  by  oxalate  of  ammonia;  but 
amm.onia  caused  no  precipitation.  These-  crystals  were  there- 
fore sulphate  of  hme.  By  further  evaporation  the  solution 
afforded  cubic  crystals  of  muriate  of  soda  and  prismatic  cry- 
stals of  sulphate  of  soda. 

The  next  object  to  be  attained  was  the  weight  of  the  total 
quantity  of  the  various  substances  held  in  solution  by  a  given 
portion  of  the  water.  This  has  been  given,  with  consider- 
able variation,  by  different  analysis,  as  will  appear  by  the 
following  statement.     From  a  quart  of  the  water 

Dr.  Lucas  obtained  33^  grains  of  dry  residuum. 
'  Dr.  Charlton       -     34 
Dr.  Falconer       -      17|- 

Dr.  Gibbes  -     23^ 
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To  account  for  the  great  difference  of  these  results,  Dr. 
Saunders  has  sujiposcd  that  the  water  varies  at  different  times, 
or  that  the  residuum  has  been  dried  with  various  degrees  of 
heat.  I  have  ascertained  the  quantity  of  the  contents  of  the 
water  scx'cral  times  during  about  eighteen  months,  without 
observing  any  other  variation  in  its  weight  than  is  unavoida- 
ble in  experiment.  In  support  of  this  observation  it  may 
be  rcm.uked,  that  I  found  its  spccilic  gravity  exactlv  as  stated 
by  Dr.  Falconer. 

It  is  scarcelv  probable  that  the  results  of  anv  of  these 
analyses  were  obtained  by  drying  the  residuum  at  a  lower 
temperature  than  ei£'°,  or  at  a  oreaicr  than  a  red  heat.  Now 
I  find  that  one  quart  of  the  water,"  weighing  30  trov  ounces 
17i2  grains,  at  the  temperature  of  63',  sives  32  grains  of 
residuum  dried  at  21 -J":  when  the  lieat  of  a  sand-bath  is 
empio}  cd,  30  grains  are  obtained  ;  and  at  a  red  heat,  28 
grains.  The  greatest  variation  afforded  bv  these  methods  is 
tour  grains ;  whereas  from  some  cause,  which  it  is  difficult 
to  explain,  the  extreme  difference  of  the  experiments  above 
cited  is  ]6^  grains.  When  a  red  heat  is  employed,  a  part 
of  the  loss  is  occasioned  by  the  decomposition  of  the  carbo- 
nate of  lin)c;  for  \xater  poured  upon  the  residuum  turns 
turmeric  paper  of  a  reddish  brown  colour.  The  greater  part 
of  the  residuum  is  pLrfcctly  white;  tlic  portion  deposited  at 
the  upper  part  of  the  vessel  is,  however,  slightly  greyish, 
but  not  at  all  appearing  as  if  coloured  by  oxide  of  iron.  I 
suspected  that  it  might  be  occasioned  by  carbonaceous  mat- 
ter :  to  ascertain  whether  this  was  the  case,  the  folldwing 
experiment  was  made  : 

(v)  Four  pints  of  the  water  were  evaporated  to  dr\'ness  in 
a  retort,  and  the  residuum  boiled  with  about  five  ounces  of 
alcohol.  The  filtered  solution  left,  on  evaporation,  8'3  grains 
of  a  yellow i'ih- coloured  substance.  A  part  of  this  was  dis- 
solved in  water,  and  afforded  a  copious  white  precipitate  with 
nitrate  of  silver,  but  did  not  give  any  with  ammonia  or  with 
carbonate  of  ammonia :  muriate  of  soda  was  therefore  the 
only  salt  dissolved  by  the  alcohol. 

{w)  To  the  remaining  portion  of  the  saline  mass  colour- 
less sulphuric  acid  was  added.   By  heating,  the  acid  acquired 
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a  dark  brown  colour,  e\^dently  derived  from  its  action  upon 
carbonaceous  matter.  This  experiment  did  not  appear  con- 
clusr\^e,  as  two  causes  of  error  might  have  existed, — a  small 
quantity  of  alcohol  was  probably  decomposed  by  the  action 
of  the  salts  upon  it,  or  some  of  the  conferva  which  is  found  in 
the  water  might  have  escaped  notice  pres'ious  to  evapora- 
tion. I  had  recourse,  therefore,  to  other  ipeans.  Mr. 
Kirwan,  in  his  Treatise  on  the  Analysis  of  Mineral  Waters, 
gives  a  method  for  ascertaining  ihe  presence  and  quantity  of 
extractive  matter  proposed  by  Wcslrumb,  which  consists  in 
precipitating  the  muriatic  salts  by  nitrate  of  lead,  and  after- 
wards the  extractive  matter  by  nitrate  of  silver.  It  is  impos- 
sible to  conceive  any  method  niore  completely  fallacious 
than  this;  for  extractive  matter  is  as  readily  precipitated  by 
nitrate  of  lead  as  by  nitrate  of  silver ;  and  although  muriate 
of  soda  is  decotnposed  bv  nitrate  of  lead,  muriate  of  lead 
being  a  salt  of  considerable  solubility,  the  subsequent  addi- 
tion of  nitrate  of  silver  would  decompose  it,  and  afford  a 
precipitate  consisting  of  muriate  of  silver  without  any  ex- 
tractive matter. 

The  power  of  sulphuric  acid  to  detect  carbonaceous  matter 
is  extremely  great :  ^Jp-dth  of  a  grain  of  sugar  was  dissolved 
in  four  ounces  of  water ;  to  this  solution  about  one  ounce 
of  sulphuric  acid  was  added  :  it  was  then  boiled  till  nearly 
the  whole  of  the  v.'ater  was  evaporated,  and  the  acid  had  ac- 
quired a  very  distinct  brown  colour. 

The  followins;  experinjcnt  was  now  made: 

(x)  A  quantity  of  sulphuric  acid  was  added  to  one  quart 
of  the  water  perfectly  transparent,  and" free  from  heteroge- 
neous matter.  Tlvi  mixture  \\a3  evaporated  nearly  to  dry- 
ness in  a  retort,  and  the  acid  remained  perfectly  colour- 
less. The  water,  therefore,  contains  no  carbonaceous 
matter. 

The  substances  contained  in  the  ^yater,  as  shown  by  the 
foregoing  expcrimpnts,  are  ;  carbonate  of  lime,  oxide  of  iron, 
sulphate  of  lime,  muriate  of  soda,  and  sulphate  of  soda.  The 
presence  of  these  compounds  has  been  universally  allowed  ; 
but  that  silica  is  contained  in  the  water,  was  discovered  by 
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Dr.  Gi!)bes.  To  find  ihe  quantity  bf  each  of  these,  the  fol- 
lowing njethods  were  employed : 

{}j)  A  quart  of  tlic  water  was  evaporated  to  dryness  in  a 
platina  crucible  :  tlie  residuum,  dried  in  a  sand  heat,  weighed 
thirty  grains.  This  was  boiled,  with  successive  portions  of 
distilled  water,  till  it  ceased  to  aflord  a  precipitate  with  ni- 
trate of  baryles.  Tlie  solution  was  then  divided  into  three 
equal  quantities. 

{z)  To  one  of  these  portions  nitrate  of  silver  was  added 
as  long  as  precipitation  took  place,  and  distilled  water  was 
poured  on  the  precipitate  till  it  came  away  quite  pure.  The 
muriate  of  silver  thus  obtained  was  weighed  after  exsiccation. 

{A)  The  second  quantity  was  treated  with  oxalate  of  am- 
monia while  it  continued  to  produce  any  effect.  The  preci- 
pitated oxalate  of  lime  was  washed,  dried,  and  weighed. 

{B)  To  the  remaining  part  of  the  solution  nitrate  of  ba- 
rytes  was  added  till  it  ceased  to  produce  any  precipitate; 
and  the  sulphate  of  barytes  obtained  by  its  action  was 
weighed,  after  washing  and  drying,  as  in  the  former  expe-» 
riments. 

(C)  The  residuum,  insoluble  in  water,  weighed,  when 
dried,  two  grains :  nitric  acid  added  to  it  dissolved  1'7  grains. 
This  solution  afforded  no  precipitate  with  ammonia,  but  a 
copious  one  with  oxalate  of  anunonia:  it  was  therefore  ni- 
trate of  lime  obtained  by  the  decomposition  of  the  carbonate. 

(D)  The  '3  of  a  grain  left  by  tlic  nitric  acid  was  dis- 
solved by  potash,  and  precipitated  from  it  by  muriate  of  am-r 
Bionia.  This  precipitate  was  not  again  soluble  in  nitric  acid^ 
and  was  consequently  silica. 

Another  quart  of  the  water  was  treated  in  the  same  way. 
To  avoid  prolixity,  f  shall  state  the  quantity  of  each  precipi- 
tate afforded  by  one-third  of  a  quart  multiplied  by  three, 
and  make  the  requisite  calculations  from  the  mean  of  the 
two  experiments. 

Kxp.  I.        Exp.  n.      Mean. 
Residuum  -  30'     grains  3Q*  30" 

Muriate  of  silver  iQ-'-l     do.,    \Cy2  16-9 

Oxalate  of  lime  lS-3     do.      \rl  18- 

S'ilphale 
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Exp.  r.         Exp.  II.      Mean. 
Sulphate  of  harytes  36-6  grains  36-9  36-7 

Carbonate  of  lime  1*7     do.        1-5  1*6 

Silica  -3     do.  '4  -35 

According  to  Dr.  Gibbes,  a  quart  of  the  water  aftords 
nearly  4  grains  of  silica  when  treated  in  the  method  I  have 
described.  Thinking  it  probable  that  a  portion  of  it  might 
be  taken  up  by  the  action  of  the  salts  during  their  solution 
in  water,  I  tried  whether  any  larger  quantity  could  be  ob- 
tained bv  the  following  method  : 

(E)  A  quart  of  the  water  was  evaporated  to  dn»-ness  in  a 
platina  crucible.  The  residuum  was  repeatedly  treated  with 
nitric  acid  in  a  red  heat ',  the  soluble  parts  were  again  dis- 
solved by  distilled  water,  and  the  portion  insoluble  in  it, 
when  dried,  weighed  '4  of  a  grain.  This  agreeing  exactly 
with  the  last  experiment,  I  shall  consider  as  the  quantity  of 
silica  afforded  by  a  quart  of  the  water.  This  experiment 
was  several  times  repeated,  with  very  little  variation  in  the 
weight  of  the  result,  but  was  sometimes  evidently  coloured 
by  oxide  of  iron,  which  was  separated  from  the  silica,  and 
its  nature  ascertained  by  the  usual  means.  But,  even  when 
employing  apparendy  perfectly  similar  means,  the  oxide  of 
iron  was  not  always  to  be  obtained,— ^an  effect  attributable  to 
the  decomposition  of  the  muriate  of  soda  bv  the  nitric  acid, 
and  to  the  power  which  muriatic  acid  po=ses<es  of  carrvino" 
off  oxide  of  iron  ;  but  for  tiie  uncertainty  of  its  action  it  is 
^ot  easy  to  account. 

To  find  the  quantity  of  oxide  of  iron  contained  in  the 
water,  the  following  means  were  employed  : 

(F)  To  a  quantity  of  the  hot  water  infusion  of  ffalls  was 
added  in  the  requisite  proportion.  The  water  measured 
when  cold  f}\  pints.  The  precipitate  obtained  was  separated 
by  the  filter,  and  dried  : — the  precipitate  and  filter  were  then 
burned  together  in  a  platina  crucibie,  and  the  carbonaceous 
matter  of  the  lilter,  and  that  combined  with  the  iron,  were 
got  rid  of  by  the  application  of  a  red  heat.  The  residuum 
was  then  treated  with  nitric  acid,  in  order  complett-ly  to 
oxidize   the  iron  : — it  was  then  boiled  v/ith  acetic  acid  to 
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take  up  the  lime  precipitated  with  the  oxide  of  iron  by  the 
infusion  of  galls  ;  and  afterwards  with  potash,  to  dissolve 
any  silica  which  the  filter  might  have  furnished — the  re- 
maining substance  was  evidently  Qxide  of  iron,  and  weighed 
•2  of  a  grain. 

(G)  The  last  experiment  was  repeated,  slightly  varying 
the  method.  Infusion  of  galls  was  added,  as  before,  to  a 
quantity  of  the  hot  water,  measuring  after  it  had  cooled  174- 
pints.  The  precipitate  was  suffered  to  subside,  and  the  wa- 
ter poured  off  till  only  a  small  quantity  remained.  This 
was  evaporated,  and  the  residuum,  treated  with  nitric  acid  in 
a  red  heat,  weighed  -5  of  a  grain.  Being  exposed  to  a  red 
heat  with  carbonaceous  matter,  it  became  magnetic,  and  dis- 
solved in  muriaticacid,  excepty^thof  agrain,  which  appear- 
ed to  be  silica,  derived  from  the  water  evaporated  to  obtain 
the  precipitate  formed  by  infusion  of  galls.  The  muriatic 
solution  afforded  a  blue  precipitate  with  prussiate  of  potash, 
•4  were  therefore  oxide  of  iron. 

According  to  the  experiment  (F)  one  quart  of  the  water 
affords  •004i?l  of  a  grain  of  oxide  of  iron,  and  by  the  second 
•00463,  giving  a  mean  of  '0044  2  ;  but  the  iron  in  the  water 
is  in  the  state  of  protoxide  ;  and  as  the  peroxide  consists  of 
66-5  protoxide,  and  33-5  oxygen,  -00442  will  give  -00394, 
the  quantity  of  protoxide  of  iron  in  one  quart. 

i'42  of  muriate  of  silver  indicate  100  of  muriate  of  soda, 
16*2  will  therefore  give  6-6, 

100  of  oxalate  of  lime  are  produced  by  100  of  sulphate  of 
lime,   18  will  then  give  IS. 

100  of  sulphate  of  lime  atTord  175  of  sulphate  of  barytas, 
18  will  then  produce  31*5,  which  subtracted  from  36*7?  the 
whole  quantitv  of  sulphate  of  baiytes  obtained,  leave  3-2  for 
the  sulphate  of  barytes  formed  by  the  sulphate  of  soda ;  and 
as  100  of  sulphate  of  soda  give  170  of  sulphate  of  barytes, 
5-2  yield  3. 

One  quart  of  the  water  therefore  contains 

Carbonic  acid  -  2*4  inches. 

Sulphate  of  lime  -         IS'     grains. 

20-4 
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EstimatinfT  the  muriate  and  sulphate  of  soda  in  the  cr)-- 
stallised  state,  one  pint  of  the  water  contains  nearly  as 
follows : 


Carbonic  acid 

1-1  inch. 

Sulphate  of  lime 

9     grains. 

Muriate  of  soda 

34- 

Sulphate  of  soda 

3J- 

Carbonate  of  lime 

8 

Silica 

1 

Oxide  of  iron 

-4- 
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LXIII.  Proceedings  of  Learned  Societies. 

,     KOYAL    SOCIETY. 

JVJ-Ay  1 .  The  right  honourable  the  President  in  the  chair.— 
On  resuming  the  reading  of  Mr.  Smithson's  letter  (not 
Tennant,  as  erroneously  printed  in  our  last  report)  it  did  not 
appear  that  the  author  had  been  able  to  collect  any  quantity 
of  the  native  minium  which  he  discovered  in  calena-;  nor 
does  he  mention  in  what  country  he  found  this  mineral. 

An  anatomical  dissertation,  by  Mr.  Home,  on  the  teredo 
gigantca,  or  sea- worm,  with  observations  on  ihe  teredo  na~ 
valis,  or  borer,  was  also  read.  The  subject  examined  by 
this  anatomist  was  one  of  those  sea-worm  shells  brought  by 
Mr.  Griffiths  from  Sumatra,  of  which  some  account  was 
given  to  the  Royal  Society  in  February  last.  The  teredo  na- 
valis  was  brought  from  one  of  our  ships  at  the  Nore,  in  or- 
der 


362  Royal  Society  of  London. 

der  to  enable  the  author  to  pursue  his  inquiry  into  the  com- 
parative anatomvof  these  ai^imals.  In  the  stomach  of  the 
borer  he  found  a  considerable  (Quantity  of  niattcr,  wLich 
Mr.  Tcnnant  pronounced  to  be  purely  hgneous,  and  similar 
to  saw-dust.  Notwith?tandi4ig  this  <;ircumstance,  and  that 
of  the  borer's- burying  itself  aUvavs  in  timber,  Mr.  Home 
concli-.dcs  that  wood  is  not  properly  its  food,  as  it  passes 
undigested ;  but  that  the  animal,  as  well  a-^  the  teredo  gi- 
ganteay  draws  its  nourishment  from  the  water. 

Mav  S.  The  President  in  the  chair. — On  tiiis  evening  was 
read  a  Utter  from  Mr.  O.  Gregory,  of  the  Royal  Military 
Academy  at  Woolwich,  on  sir  Isaac  Newton's  definition  of 
the  force  of  the  ic\er,  in  which  the  author  defended  sir 
Isaac's  demonstration  as  the  most  simple  and  correct,  against 
all  the  objections  urged  by  other  mathematicians.  Mr.  G. 
reduced  his  defence  to  propositions  -ilustrated  bv  figures, 
and  maintained  that  the  force  of  a  lever  of  the  same  length 
and  weight  was  equal  in  whatever  other  direction  it  might 
pass  from  the  fulcrum,  as  well  as  horizontal. 

May  15.  The  President  in  the  chair. — An  interesting  let- 
ter to  the  President,  from  Mr.  T.  A.  Knight,  on  the  invert- 
ed action  of  the  alburnous  vessels  of  plants,  was  read.  Mr. 
Knight,  discovering  some  facts  in  opposition  to  the  senti- 
ments of  Hales  and  Duhamel,  has  taken  much  pains  to  con- 
firm tliem  by  experiments,  all  of  which  have  tended  to  prove 
the  truth  of  the  opinions  and  observations  which  he  has 
communicated  from  time  to  time  to  the  societv,  relative  to 
t-he  circulation  of  the  juices  in  plants,  formation  of  buds  and 
sap-wood,  and  to  vegetable  phvsioloo;v  in  general.  In  the 
present  case  his  researches  were  directed  to  the  roots  of  po- 
tatoes, and  he  in  consequence  maintains  that  the  formation 
of  all  such  roots  is  explicable  onlv  on  the  principle  which 
he  has  been  endeavouring  to  establish,  that  of  the  inverted 
action  of  l^e  alburnous  vessels  in  plants.  His  experiments 
seem  to  have  been  conducted  with  his  usual  accuracv,  and 
leave  little  doubt  of  the  truth  of  his  observations  and  opi- 
nions. i-'efh::ips  the  discoveries  of  this  ingenious  philoso- 
phical botanist  may  be  found  directlv  applicable  to  the  use 
of  h<;)t-house  or  green-house  plants^  in  directing  the  gar- 
1  '  dener's 
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iiener's  attention  to  the  supply  of  that  kind  of  air  most  easi- 
ly assimilated  by  the-  lungs  or  respiratory  organs  of  the  diffe- 
rent species  of  bulbous-  and  tuberous- rooted  plants,  and 
thereby  find  a  new  pabulum  vitce  vegeiahiUs.  It  is,  how- 
ever, certain  that  we  are  yet  very  ignorant  of  the  indefinite 
improvability  of  vegetables,  and  of  the  best  means  of  mul- 
tiplying them  for  the  use  of  animal  life. 

May  22.  The  President  in  the  chair. — A  letter  from  Mr. 
Martin  to  the  right  honourable  Mr.  Greville,  gave  a  brief 
description  of  a  kind  of  mineral  bason,  or  surface  of  a 
country,  extending  100  miles  in  length,  and  20  in  breadth, 
through  Wales,  in  Glamorgan  and  adjoining  shires,  which 
consists  principally  of  won  ore  and  coals.  Brief  as  this 
mineralogical  topography  is,  it  were  to  be  wished  that  we 
had  similar  sketches  of  all  the  districts  in  Great  Britain,  as 
we  might  thence  form  more  accurate  ideas  of  the  geology  of 
the  kingdom. 

A  letter  from  Mr.  Dunlop  to  sir  C.  Blagden,  bart.  -waij 
likewise  read,  containing  a  description  of  an  instrument 
newly  invented  by  him,  to  be  substituted  for  the  common 
quadrant  and  sextant  now  in  use,  and  by  means  of  which 
the  numerous  errors  occasioned  by  atmospheric  refraction, 
3nd  in  taking  lunar  observations,  &c.  are  to  be  completely 
obviated.  Should  this  invention  be  found  to  answer  these 
pretensions,  it  will  be  of  inestimable  consequence  to  navi- 
gators, as  such  is  the  imperfection  of  our  present  instru- 
ments, that  no  two  observers  can  bring  the  sun  to  the  same 
altitude  on  the  quadrant,  often  ditiering  from  4  to  7  miles 
in  their  observations  :  an  endless  source  of  errors  and  mis- 
calculations in  the  course  of  a  louii;  voyage. 

SOCIETY  OF  ANTiaUARIES. 

May  1.  The  lord  bishop  of  Salisbury  in  the  chair. — A 
half-length  'portrait  of  sir  Walter  Raleigh  was  presented  to 
the  society  bv  sir  W.  SkciPington,  bart.  In  the  letter  which 
accompanied  this  present,  it  was  acknowledged  that  tlic 
painting  was  only  a  tolerably  old  copy  of  some  original  : 
the  upper  part  indeed  was  very  well  executed,  but  the  hands 
v/cre  extremely  incorrect  and  unnatural. 

Desi>nis 
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Designs  of  two  towcri  in  the  East  Ijidics  were  also  ex- 
hibited: the  one  was  alleged  to  be  20C0  years  old,  and  the 
othiT  700.  They  afford  nothing  peculiar,  or  indicative  of 
having  any  allegorical  import. 

May  8.  Craven  Orde,  i^sq.  vice-president,  in  the  chair.-— 
Eight  plans,  elevations,  and  sections  of  the  cathedral 
church  of  Norwich,  by  Mr.  Wilkins,  of  Cambridge,  were 
exhibited.  The  society  purchased  these  drawings  for  150^. 
vieveral  autograph  letters  from  Henry  VII i,,  sir  Walter  and 
lady  Raleigh,  were  read.  The  letters  signed  E.  Raleigh  are 
written  in  a  very  fair  character,  and  very  small,  except  that 
which  requested  attendance  at  the  funeral  of  her  husband, 
sir  Walter,  in  which  her  perturhatiun  of  mind  is  apparent 
in  the  unusual  largeness  of  her  hand- writing.  These  letters 
slso  evince  great  powers  of  mind  ;  and  the  expression, 
ipeaking  of  the  execution  of  sir  Walter,  that  ^'  the  lords 
have  not  refused  me  his  body,  though  they  refused  me  his 
life,"  has  here  a  luore  than  ordinary  energy  and  sarcastic 
reflection. 

May  15.  Craven  Orde,  Esq.  in  the  chair. — Silver  and 
copper  Lydian  coins,  bearing  a,  head  of  Jupiter,  were  ex- 
hibited, and  considered  as  very  rare.  An  anlient  parish 
seal,  which  contained  a  private  seal  within  it,  was  also  laid 
before  the  society.  Some  more  drawing.;  of  Mr.  Weston's 
Greek  coins  were  exhibited.  This  gentleman  has  changed 
his  ideas  relative  to  a  system  of  antient  geography,  which 
he  seemed  disposed  to  create  in  order  to  support  the  ima- 
ginary importance  and  antiquity  of  his  coins ;  he  will  per- 
haps find  it  necessary  to  reconsider  his  opinions  a  second 
time,  and  may  in  consequence  again  change. 

Mav  22.  The  Rev.  Dr.  Hamilton  in  the  chair. — After 
rcadins;  the  minutes  of  last  meeting,  the  society  adjourned 
till  the  5th  of  June. 

SOCIETY    FOn    THK    IMPROYEMEKT    OP    AKTS,    MAXUFAp- 
TUUES,    AND    COMMBRCE. 

Tuesday  the  27lh  of  May  having  been  the  anniversary  of 
this  Li-uly  useful  and  patriotic  society  for  the  distribution  of 

premiums 
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premiums  and  rewards,  at  their  house  in  the  Adelphi,  his 
grace  the  duke  of  Norfolk,  president,  took  the  chair ;  and 
the  meeting  was  honoured  by  the  presence  of  the  baroness 
dc  Tott,  count  Woronzow  (late  ambassador  from  Russia), 
the  Swedish,  Portuguese,  and  Hessian  ambassadors;  and 
as  many  persons  of  distinction,  and  ladies  of  fashion  and 
beauty,  were  also  present  as  the  great  room  of  the  society 
could  hold,  to  the  exclusion  of  many  of  the  members,  who 
handsomely  gave  up  their  places  on  this  occasion.  At  twelve 
o'clock  the  chair  was  taken,  and  the  business  conmienccd 
with  an  oration  by  Dr.  Charles  Taylor,  the  principal  secre- 
tary, on  the  patriotic  vie\\'S  and  laboursof  this  soeietysinceits 
establishment  in  1754;  in  tlie  course  of  uhich  he  noticed 
the  principal  objects  of  public  utility,  which  the  premiums 
and  bounties,  from  time  to  time  given  by  the  society,  had 
brought  to  light  and  perfected ;  and  entered  into  minute  de- 
tails on  the  design  and  objects  of  the  premiums  awarded  in 
the  present  session.  The  worthy  secretary  observed,  that 
the  permission  which  the  society  gave  in  176oTor  the  artists 
of  that  day  to  exhibit  their  pictures  in  the  society's  rooms, 
gave  rise  to  that  noble  annual  exhibition,  since  made  in  the 
Royal  Academy's  apartznents  in  Somerset-house ;  and 
he  took  the  opportunity  of  paying  a  just  tribute  of  re- 
spect to  the  memory  of  the'  late  Mr.  Janies  Barrv,  the  sub- 
lime productions  of  whose  pencil  decorated  the  society's 
room,  and  whose  remains  were  now  deposited  in  St.  Paul's 
cathedral,  between  those  of  sir  Christopher  Wren  and  sir 
Joshua  Reynolds. 

After  the.  different  premiums,  Sec.  had  been  adjudged, 
his  grace  rose,  and,  in  a  short  speech,  thanked  the  company 
for  their  polite  attention  to  the  details  of  the  business;  and, 
adverting  to  the  dislhiguished  foreigners  present,  concluded 
with  a  handsome  compliment  to  the  attention  paid  by  the 
Emperor  of  Russia  to  the  arts  of  peace,  and  particularly  to 
the  talents  and  productions  of  Englishmen. 

In  our  next  num.ber  will  be  found  a  list  of  the  names  of 
those  to  whom  medals  or  premiums  were  delivered  at  the 
above  anniversary. 

IMPERIAL 
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IMPERIAL  RUSSIAN  SOCIKXy    OF    THE    ARTS  AND  SCIENCEa 
AT    .ST.    VETKUSPiURGH. 

This  society  is  at  present  employed  iniiiakiiiirriirangements 
for  the  future  use  of  the  Roman  letters  in  writing  and  print- 
ing tiie  Russian  language.'  .Accounts  from  St.  Petersburgh 
speak  highly  of  the  rapid  progress  of  literature  through  all 
the  Russias. 

ROYAL    SOCIETY,    COPENHAGEN. 

ISI.  Mceller,  director  of  the  granmiar  school  at  Slagelscj 
in  Denmark,  has  this  vear  received  the  gold  medal  from  this 
socie'.y  for  the  best  answer  to  tlie  following  historical  prize 
question  :  •'  Upon  the  misa])pHeations  which  both  autient 
and  modern  historians  have  made  of  what  are  called 
pragmatical  histories,  and  on  the  means  of  preventing 
ijuch  mistakes." 

THE    ROYAL    ACADEMY,    STOCKHOLM. 

This  acadcmv  has  announced  the  following  prize  subjects 
for  the  i^rcsent  year : 

History — "  Historical  remarks  upon  taxes  and  imposts, 
and  the  manner  of  raising  them  in  Sweden,  during  the 
middle  ages."     The  prize  is  a  gold  medal  of  26  ducats. 

Greeks  Latin,  or  French  Languagt^i — "  On  the  resem- 
blance of  the  Latin  writers  of  the  two  epochs  generally 
known  bv  tlic  appellation  of  the  golden  and  silver  ages ;  and 
examination  whether  the  varieties  in  style  and  taste  which 
characterize  ihese  two  periods  in  the  Rornan  literature,  may 
not  be  attributed,  as  well  as  the  varieties  in  modern  litera- 
ture, to  -the  prog;ress  of  socielv,  and  improvement  of  the 
human  mind."  The  prize  is  a  gold  medal  of  26  du- 
cat?. 

■"  The  essavs  must  be  transmitted   to  Stockholm  on  or  be- 
fore the  20lh  of  January  ISO?. 

ATHEN^UM    AT    POICTIERS. 

On  the  31st  of  August,  1S05,  the  AtheniEum  at  Poictlers 
held  a  public  meeting.  The  president,  professor  Fradin, 
opened  it  with  a  discourse  on  the  utility  of  the  belles  lettres 
and  philosophy.     Various  treatises  were  then  read  by  the 

different 
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«3itTerent  members.  One  of  these  was  an  essay  by,M.  Mo- 
reau,  physiciau  at  Rocliefortj  on  the  property  of  charcoal  in 
purifying  water.  Another  essav  was  read  by  professor  Fra- 
din,  on  life  in  general,  and  particularly  on  old  age:  ob- 
servations were  also  read  by  Mr.  Boncenne,  upon  the  fine- 
ness of  taste  and  feeling :  and  M.  Denesle,  lecturer  on  bo- 
tany, concluded  with  a  treatise  on  the  waters  of  Poictiera 
and  the  neighbourhood. 

UNIVERSITY    OF    GOTTINGEN. 

The  following  is  announced  as  the  subject  of  a  prize  ques- 
tion by  this  university  :  *'  What  influence  have  oxygen  gas, 
azotic  gas,  and  the  other  gases,  or  their  bases,  upon  the 
production  of  electricity  by  friction  ?"  The  beginning  of 
September  next  is  fixed  for  receiving  the  answers  to  the 
above,  and  the  prize  is  50  ducats. 

MEDICAL    SOCIETV    OF    BRUSSELS. 

This  society,  since  its  re-establishment  in  the  year  ISOl, 
has  been  employed  in  medical  and  philosophical  researches 
of  considerable  importance.  Two  gold  medals  are  given 
annually,  the  one  of  the  value  of  200  franks,  for  the  best 
treatise  upon  any  general  me^lical  subject ;  and  the  other,  of 
150  franks  in  value,  for  the  best  treatise  upon  anv  local  disease 
peculiar  to  the  department  of  Brussels.  The  subject  of  the 
prize  essay  for  the  year  1805,  wa,  ^'Whether  has  nijjht 
any  influence  upon  sick  people;  and  what  are  the  physical 
causes  of  such  influence?"  The  prize  was  adjudged  to 
Richard  dc  la  Prade,  M.D.  practising  at  JNIonbrison.  The 
prize,  announced  for  the  present  year  is  for  ihe  best  answer  to  the 
following  question  on  a  general  medical  subject :  "  What 
are  the  characteristic  symptoms  of  the  mflammation  of  the 
mucous  system,  and  what  phaenomena  are  the  consequences 
of  such  inflammation  in  regard  to  the  organs  in  which  it 
takes^place  j  and  what  treatment  ought  we  to  follow  in  such 
a  case  ?" 

The  prize  will  be  adjudged  in  the  public  sitting  of  the 
22d  of  September  3  806. 


LXIV.  In- 
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RUSSIAN    EMBASSY    TO    CHINA. 

Rioechta,  Feb.  12,  1806. 

After  the  extraordinary  demonstrations  of  friendship 
made  by  the  Chinese  upon  the  arrival  of  our  embassy  on 
the  frontiers  of  China,  we  heard  with  astonishment  that 
the  Chinese  commander  at  Wiga,  after  admitting  our  am- 
bassador, count  Golowkin,  into  that  place,  had  prevented 
any  part  of  his  suite  from  following  him.  The  return  of  count 
Golowkin  is  therefore  daily  expected,  unless  the  court  of 
Pekin  shall  give  a  favourable  answer  to  the  remonstrances 

of  our  court. 

Petersburgh,  April  2J. 

The  differences  between  our  ambassador,  count  Golowkin, 
and  the  Chinese,  who  have  sent  a  deputation  to  adjust  cer- 
tain ceremonies,  are  expected  to  be  soon  settled. 

ap:rostation. 
The  balloon  of  the  unfortunate  aeronaut,  M.  Mosment, 
whose  melancholy  fate  was  mentioned  in  our  last  number, 
came  to  the  ground  on  the  same  day  of  the  accident,  23 
leagues  distant  from  Lisle,  the  place  of  its  ascension.  An 
unloaded  pistol,  a  little  bread,  and  a  piece  of  flesh,  were 
found  in  the  car  of  the  balloon. 

The  unfortunate  death  of  M.  Mosment  has  produced  the 
following  observations  from  Garnerin,  the  aeronaut : — "  It 
seems  that  the  misfortune  which  happened  to  M.  Mosment 
did  not  result  from  any  of  the  inconveniencies  which  are 
connected  with  aerostatic  ascensions,  but  merely  from  want 
of  prudence.  The  car  in  which  he  ascended  was  too  shal- 
low ;  the  cords   by  which   it  was  attached   to   the  balloon 

.  were  too  far  apart ;  and  it  is  probable,  when  M.  Mos- 
ment was  leaning  over  to  let  an  animal  drop  in  a  parachute, 
that  he  lost  his  balance,  and  was  precipitated  to  the  earth. 
If  the  accidents  which  have  happened  from  balloons  are  in- 
vestigated, it  will  be  seen  that  they  have  in  general  pro- 
ceeded from   the   imprudence  of  the  aeronauts  themselves. 

^  Every  one  foresaw,  when  the  Montgolfiere  was  attached  to 
a  balloon  filled  with  inflammable  gas,  the  daqger  to  which 

Pilatre 
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Piiatre  de  Rosier  was  exposed.  Besides,  those  balloons 
were  gilt ;  which  might  attract  the  electricity  of  the  clouds. 
Balloons,  gilt  or  silvered  over,  are  very  dangerous.  Zam- 
beccari,  who  employed  those  means,  sustained  several  acci- 
dents, and  it  is  only  surprising  that  he  escaped  at  last." 

COFFEE. 

M.  Tussac,  a  colonial  refugee  from  St.  Domingo,  has 
discovered  the  method  of  extracting  from  the  pulp  of  coffee- 
berries  a  spirituous  liquor  similar  to  rum,  and  rcmnrkable 
for  a  peculiar  flavour  which  indicates  its  origin.  This  dis- 
covery will  be  very  useful  in  the  colonies,  as  the  pulp, 
when  separated  from  the  berries,  was  hitherto  used  only  as 
dung  ;  and  also  because  it  may  be  substituted,  to  good  ac- 
count, in  place  of  the  rum  and  the  tassia  in  common  use. 
M.  Tussac  has  sent  a  bottle  of  this  liquor  to  the  Museum  of 
Natural  History  at  Paris,  and  all  who  tasted  it  have  de- 
clared that  it  was  excellent. 

He  sent  at  the  same  time  the  model  of  a  machine  called  a  kiln, 
with  the  assistance  of  which  thesame  quantity  of  coffee  grains 
may  be  dried  in  three  days,  as  could  have  been  dried  in  six 
weeks  if  spread  upon  hurdles.  This  machine  is  a  species 
of  barrel  or  cylinder,  the  sides  of  which  are  constructed  of 
brass  wires,  fastened  to  iron-rods ;  it  admits  of  being  easily 
seen  through  ;  it  is  divided  into  six  or  eight  compartments, 
and  a  wooden  axle  runs  through  its  whole  length,  to  the  ex- 
tremity of  which  is  adapted  a  handle.  It  is  placed  in  a  stove 
some  feet  above  the  surface,  then  half  filled  with  coffee 
grains,  and  turned  round  by  means  of  a  horse  or  water  mill. 
As  this  larffe  box  turns  round,  the  coffee  grains  contained  in 
it  keep  continually  moving  about ;  the  partitions  or  com- 
partments in  it  prevent  the  coffee  from  going  too  much  to 
one  side;  the  warm  air  of  the  stove  passes  through  the  in- 
tervals, the  humidity  is  dissipated;  and  the  dried  clay  or 
sand  is  easily  separated. 

M.  Tussac  has  it  in  contemplation  to  publish  a  hislory  of 
the  vegetables  of  the  Antilles,  in  which  he  purposes  to  give 
the  process  of  distilling  spirits  frorn  coffee,  as  well  as  a  de- 
vScription  and  a  drawing  of  the  above  kiln  tor  drying  the 
grain . 

Vol.  24.  No.  9C.  May  1S06.       A  a  miscella- 
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MISCELLANKOLS. 

The  Swedish  astronomer  Svannerg  has  this  yf\T  received 
the  prize  bequeathed  by  Lalande,  to  be  given  annually  for 
tha  best  work  oi;  astronomy. 


IVr.  Leonhard,  ofJIanau,  near  Frankfort  on  the  Main, 
bad  announeed  an  intention  of  publishing  annually  a  work 
on  mineralogy,  upon  an  extensive  scale.  He  solicits  ori* 
gmal  communications,  and  purposes  publishing  his  first  vo- 
lume on  the  1st  of  Jaiuiary,  tS07^  under  tlic  title  of  "A 
Mineralocrical  Pocket  Book." 


Several  of  the  medical  lilcrali  on  the  continent  are  at  pre- 
sent engaged  in  making  inquiries  and  experiments  ivpon  the 
inilueiice  of  music  in  the  cure  of  diseases. 

A  lying-in  hospital  has  been  established  at  Halle,  in  Sax- 
ony, upon  an  extensive  and  liberal  plan.  The  subscription 
for  its  erection  has  been  filled^  and  a.  large  fund  is  also  pro- 
vided for  its  annual  support. 

The  editors  of  the  Gazette  dc  Sanlc  have  announced  a 
premium  of  a  gold  medal,  of  the  value  of  200  franks,  for 
the  best  answer  to  the  following  questions  :  "  What  are  the 
proximate  causes  of  epidemics  ?  Do  they  depend  upon  va- 
rious miasmata  which  are  conveyed  through  the  medium  of 
the  air,  or  are  they  occasioned  by  actual  contact  ?  Or  do 
they  depend  merely  upon  the  qualities  of  smells  ?  Is  it  clear 
that  all  stimulants  are  preservatives  against  infection?" 

The  answer  may  be  written  in  Latin,  French,  English, 
Italian,  Spanish,  or  German,  and  must  be  given  in  on  or 
before  the  17th  January,  I8O7. 


The  emperor  Napoleon  has  purchased,  from  his  brother- 
in-law  prince  Borghese,  the  famous  Borghcse  Villa  and  all 
its  contents  at  the  price  of  13  millions  of  franks  :  the  valu- 
able collection  of  antiquities  it  contained  are  to  be  transport- 
ed to  Paris  in  order  to  enricli  the  Napoleon  museum. 


TRAVELS. 
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TRAVELS. 

A  letter  from  Goree,  dated  3d  March,  3  S06,  gives  the 
following  information  respecting  Mr.  Park  :  ''  We  have  just 
received  information  from  the  interior,  that  Mango  Park 
has  been  some  time  on  the  banks  of  the  Niger,  but  could 
not  build  the  boats  as  he  intended,  his  carpenters  being  all 
dead,  together  with  all  the  soldiers  of  our  corps  (35  in  num- 
ber) who  went  with  him,  except  seven;  who,  with  Mr, 
Park,  Lieutenant  Martyn  of  our  corps,  and  a  Mr.  Scott 
an  artist,  have  proceeded  in  canoes  down  the  Niger  ;  a  bro- 
ther-in-law of  Mr.  Park  (named  Anderson)  went  with 
him, 'as  surgeon,  but  died  on  the  banks.  They  all  left  Go- 
ree  in  April  last.  I  saw  the  negro  who  brought  the  in- 
formation, and  have  every  reason  to  believe  he  is  correct. 
Should  you  meet  with  any  of  Mr.  Park's  friends,  this  news 
may  be  acceptable  to  them.  About  seven  weeks  since  he 
■^vas  seen  in  crood  health." 


The  counsellor  of  the  mines  of  Denmark,  M.  Giescke, 
who  lately  returned  to  Copenhagen  from  his  voyage  to  the 
Faro  Islands,  has  received  permission  from  his  Danish  ma- 
jesty to  set  sail  for  Greenland,  where  he  will  undertake  a 
mineralogical  and  geographical  inquiry  into  the  state  of  that 
extensive  country. 

LONGEVITY. 

In  the  list  of  persons  who  died  in  the  year  1S05,  in  the 
heptarchy  of  Pinsa«k,  in  Russia,  live  of  them  were  1 10  vears 
of^e;  one  of  1 13  ;  four  of  120 ;  one  of  12S  ;  one  of  130  ; 
and  one  of  the  uncommon  age  of  150  years  1 

CHEMISTRV. 

Mr.  Parkes's  Catechism,  for  the  use  of  those  who  are  en- 
tering upon  the  study  of  cheraistry,  and  which  u-e  an- 
nounced in  our  Number  for  December  last,  is  now  publish- 
ed in  one  volume  octavo. 

LECTURES. 

On  Monday,  June  2d,  a  Course  of  Lectures  on  Phvsic 
and  Chemistry  will  recommence  at  the  Laboratory,  Whit- 
comb-street,  Leicester-square,  at  the  usual  morning  hours ; 

Aa2  viz. 
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viz.  Therapeutics  at  a  quarter  before,  the  Practice  at  half 
after  8  ;  and  the  Chemistry  at  a  quarter  after  9  ;  by  George 
i'earson,  M.D.  F.R.S.  senior  physician  to  St.  George'* 
Hospital,  &c.  he. 

Tiie  Practice  of  Vaccination  will  be  taught  at  tlve  Institu- 
tion, 44,  Broad-street,  Golden-square,  according  to  the  plan 
proposed  in  a  former  Numbsr  of  our  Journal  (May  1803). 

Further  particulars  may  be  had  at  St.  George's  Hospital, 
or  at  5'-2,  r^eicester-scpiare. 

LIST  OP  PATENTS  FOR   NEW  INVRN'TION'S. 

To  Anthony  Francis  Berlc,  of  the  parish  of  St.  Dunstan 
in  the  West^  in  the  city  oi'  London,  merchant;  for  a  ma- 
chine for  casting  or  founding  types,  letters,  and  ornaments, 
usually  made  use  of  in  printing.     April  2y,  180G. 

To  William  Bundy,  of  Pratt  Place,  Camden  Town,  in  the 
parish  of  St.  Pancras,  in  the  county  of  Middlesex,  mathe- 
iwatical-instrument-ujaker  J  for  a  machine  or  instrument  for 
the  purpose  of  making  leaden  bullets  and  other  shot.  May  1, 
iSOG. 

To  Stephen  .Hooper,  of  WalworSh,  in  the  county  of  Sur- 
rey, gentleman  J  for  an  aqueduct  tunnel,  or  machine  for 
cleansing  docks  and  other  basons  of  penned  water,  and  cer- 
tain improvements  on  machines  or  machinery  (for  which 
he  hath  already  obtained  letters  patent)  for  cleansing  dry 
and  other  harbours,  rivers,  creeks,  bars  of  harbours,  and 
other  purposes.    May  3,  1806. 

To  William  Robert  Wale  King,  of  Kirby-street,  in  the 
parish  of  Si.  Andrew,  Holborn,  in  the  county  of  Middlesex, 
tin-plate  workerj  for  his  new  improved  method  of  manut^ic- 
tunng  tin  or  iron  plates  covered  with  tin,  commonly  called 
tin  plates,  into  covers  for  dishes  and  plates.    May  &,  1806. 

To  Martin  Cawood,  of  Leeds,  in  the  county  of  York ;  for 
an  improvement  in  the  manufacturing  metallic  cocks,  for 
conveying  and  stopping  liquids.    Alay  15,  1806. 

To  Richard  Willeox,  of  the  parish  of  St.  Mary,  Lambeth, 
in  the  county  of  Surrey,  mechanist;  for  certain  improve- 
ments in  steam-engines.     Alay  21,  1S06. 
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Days  of  the 

Month 


METEOROLOGICAL    TABLE, 

By  Mk.  Carev,  of  the  Strand, 
For  May  1806. 

Thermometer, 


^   rP 


O  5 


April  27 

28 

29 

30 

May.  1 

o 

3 

4 

5 
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7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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24 

23 
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50 

54 

48 

45 

44 

50 

bb 

54 
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54 
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50 
54 
5Q 
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55 

54 

51 
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52 

61 
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•02 
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11 
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Cloudy 
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N.  B.  The  barometer's  height  is  taken  at  noon 
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Stone-sa-iving.  Patent  for,  94. 

Sugar,  From  best-root,  91  ;  on 
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•  Sulphates  of  iron.  On,  226 

Surgery,  •  286 

Sutures  in  skulls  of  animals.  On, 

Sypbon.  New  application  of,   37 

Tannin.  Hatchett  on,  58,  Si,  155 
T«««o/iV  dispensary  report,  221 
Taxaticn,  a  irrize  qutstion,   iS', 

Tea,  a  cure  for  Jropsy,  91 

Telesc-ype,  patent,  190 

Thenar d  on  combinations  of  an- 
timony and  tin,  236 
Tin.  On   oxide   of,  69 ;  combi- 
nation of  antimony '.vith,   236 
Tinder-lox,  patent,  94 
Thornt,„ 
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Thornton  on  pneumatic  medicine, 

47.  24^ 
Tragacanth.  Exp.  on,  6^ 

Transit  instruments.  Walker  on, 
289 
Travels,  286 

Trusses,  patent,  191,  ib. 

University,  GCttlrigen,  J 66 

Uric  aci(/.   On,  25 

Urine.  On  prognostics  from,  44 

Vaccination,  84,  188,  204,  270, 

Vuuqut'Un  on  guano,  126;  on 
«ulphurctted  oxide  of  manga- 
nese, 324 
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FoIc2no£S  of  tlie  Andes, 


33? 


IVaHers  Comctaiium,  37 

Walker.  On  magnitude  of  moon, 
240;  on    trani,it  instruments, 
289 
West's  patent,  1 90 

Wheat.  Kxp.  on,  64 

Wbiu  lead.   Patent,  287 

WhytocL's  patent,  JQO 

Willeox's  parent,  190 

Win</s.  On,  472 

Woodhouse'' s  patent,  94 

Tarn.  Patent  for  dressing,     igi 


ERRATA. 

Page  166,  line  10,  for  "  the  solution,"  &c.  read  '^  the  sil- 
ver, again  dissolved  in  nitric  acid  and  diluted,"  See. — Page 
167,  1.  18,  for  "  CiVNi,"  read   "  Cioni." — Page  183, 
.1.  18,  for  *Mension,"  read  **  charge." 
Tiie  plate  of  Mr.  Steevens's  Gasometer,  instead  of  being 
numbered  PI.  III.  should  be  Pi.  V. 


End  of  tm«  twentv-fourth  volume. 
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